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ABSTRACT
P l a n t  t i s s u e s  d i f f e r  m ark ed ly  in  r e s t  p e r io d .  N o rm a lly ,  i n  seed  
and o t h e r  t i s s u e s  which e x p e r i e n c e  r e s t ,  g row th  i s  s low ed o r  a r r e s t e d  
f o r  a  tim e ( r e s t  p e r i o d ) ,  even  though e n v i ro n m e n ta l  c o n d i t i o n s  f o r  
g row th  seem o p t i m a l .  A f t e r  t h e  r e s t  p e r i o d  i s  p a s t ,  g row th  i s  u s u a l l y  
a c c e l e r a t e d  o r  renew ed , u n l e s s  e n v i ro n m e n ta l  c o n d i t io n s  a r e  n o t  s u i t ­
a b l e .
T h is  r e s e a r c h  was an a t t e m p t  to  u n c o v e r  . in f o r m a t io n  t h a t  m igh t 
l e a d  to  a  b e t t e r  i n s i g h t  i n t o  th e  m echan ism (s)  c o n t r o l l i n g  r e s t  p e r io d  
i n  p l a n t  t i s s u e s .
A co m p reh en s iv e  s tu d y  was c o n d u c ted  to  e s t a b l i s h  t h e  e f f e c t s  o f  
c e r t a i n  c h e m ic a l  t r e a tm e n t s  on s p r o u t i n g  o f  dorm ant and n o n -d o rm an t Red 
LaSoda and L aC h ip p e r  p o t a t o  (Solanum tu b e ro su m  L .) t u b e r s  a t  60 and 68 
d e g re e s  F. S t u d i e s  were  a l s o  c o n d u c ted  to  s c r e e n  c h e m ic a ls  on th e  p l a n t  
em ergence o f  p o t a t o e s  i n  t h e  g re e n h o u se  and f i e l d .  The b e h a v io r  o f  t h e s e  
c h e m ic a ls  on c u t  a n d /o r  n o n - c u t  Red LaSoda and LaC hipper t u b e r s  was v e r y  
e r r a t i c .  I n  g e n e r a l ,  th e  r e s u l t s  showed t h a t  when dorm ant tu b e r s  were 
m o m e n ta r i ly  d ip p e d  i n  g i b b e r e l l i c  a c id  r e s t  p e r io d  b re a k a g e  was h a s t e n e d .  
An a d d i t i o n a l  d ip p in g  i n  3 ppm g i b b e r e l l i c  a c i d  caused  a  t r e n d  tow ard 
e a r l i e r  s p r o u t i n g  and p l a n t  em ergence .
S p r o u t in g  and w e ig h t  l o s s  i n  s t o r a g e  as  a f f e c t e d  by  s y s te m ic  i n ­
s e c t i c i d e  and f e r t i l i z e r  t r e a t m e n t s  i n c o r p o r a t e d  i n t o  t h e  s o i l  p r i o r  t o  
p l a n t i n g  w ere  d e te r m in e d .  R e l a t i o n s h i p  be tw een  th e s e  t r e a t m e n t s  and 
r e s t  p e r io d  was n o n - e x i s t e n t .
x
The e a r l i e s t  p l a n t i n g  d a t e  and c l o s e s t  p l a n t  s p a c in g  o f  Red 
LaSoda seed  p i e c e s  i n  the  f i e l d  r e v e a l e d  t h a t  th e  m ore m a tu re  t u b e r s  
s p r o u te d  f a s t e r  a t  68 d e g re e s  I*.
N o r th e rn  grown tu b e r s  o f  s i x  p o t a t o  c lo n e s  p o s s e s s e d  a h i g h e r  
d ry  m a t t e r  c o n t e n t  i n  th e  s tem  r e g i o n  th a n  a p i c a l  r e g i o n  o r  m id - r e g i o n .  
However, a  t r u e  c l o n a l  d i f f e r e n c e  i n  th e  d r y  w e ig h t  o f  th e  s tem  r e g io n  
was n o t  e v i d e n t .
C lo n a l  v a r i a t i o n s  w ere  o b s e rv e d  i n  w e ig h t  l o s s  and l e n g t h  o f  
r e s t  p e r io d  a f t e r  h a r v e s t .  The r e s t  p e r i o d  o f  17 p o t a t o  c lo n e s  ra n g e d  
from  4 5 .7  to  7 9 .3  days fo l lo w in g  h a r v e s t ,  w h i l e  t h e  number o f  day s  to  
s p r o u t i n g  o f  4 g l a d i o l u s  c u l t i v a r s  v a r i e d  from  97 t o  107 .8  d a y s .  The 
c l o n a l  d i f f e r e n c e  i n  p l a n t  em ergence o f  37 p o t a t o  c lo n e s  ra n g e d  from 
3 5 .3  to  107.7  d a y s  i n  th e  g re e n h o u s e .
The a v e r a g e  r e s p i r a t o r y  r a t e  o f  L 21-26 , L 22-112 , Red LaSoda, and 
L aC h ippe r  was s i g n i f i c a n t l y  h i g h e r  a t  h a r v e s t  com pared to  o t h e r  sam ple 
d a t e s .
.Because g i b b e r e l l i c  a c i d  h a s  b een  shown to  in d u c e  s p r o u t i n g  o f  
p o t a t o e s  a t  any t im e  a f t e r  t u b e r  i n i t i a t i o n ,  th e  p o s s i b l e  r o l e  o f  endo­
genous g i b b e r e l l i n s  i n  th e  c o n t r o l  o f  t u b e r  dormancy was i n v e s t i g a t e d .  
F r e s h l y  h a r v e s t e d  Red LaSoda, L aC h ip p e r ,  and L22-112 t u b e r s  w ere  s t o r e d  
a t  68 d e g re e s  F . and  sam pled a t  m on th ly  i n t e r v a l s  th ro u g h  t im e  o f  s p r o u t ­
i n g .  I n  g e n e r a l ,  t h i s  s tu d y  r e v e a l e d  a v e r y  s t r i k i n g  i n c r e a s e  i n  th e  
endogenous g i b b e r e l l i n  c o n te n t  o f  t h e s e  p o t a t o  c lo n e s  b e f o r e  and up to  
s p r o u t i n g  in  s t o r a g e .  The am ounts o f  g i b b e r e l l i c  a c i d  o f  a l l  t h r e e  
c lo n e s  i n c r e a s e d  w i th  th e  s a t i s f a c t i o n  o f  r e s t  p e r i o d .  I t  was n o te d
t h a t  on th e  l a s t  s am p l in g  d a t e  th e  c lo n e  (L aC h ipper)  w i th  th e  s h o r t e s t  
r e s t  p e r i o d  c o n ta in e d  th e  m o s t g i b b e r e l l i n s .  These  d a t a  s u g g e s t  t h a t  
a  b u i l d - u p  o f  g i b b e r e l l i n  i n  th e  t i s s u e  i s  n e c e s s a r y  f o r  s p r o u t i n g .
The endogenous c o n t e n t  o f  c h lo r o g e n ic  a c i d  was found  to  i n ­
c r e a s e  d u r in g  th e  r e s t  p e r io d  o f  Red LaSoda and L aC h ipper  t u b e r s .
S e v e r a l  e x t r a c t i o n  s t u d i e s  w ere  c o n d u c te d ,  u s i n g  hexane  and 95 
p e r  c e n t  e t h y l  a l c o h o l ,  to  d e t e c t  any ch an g es  t h a t  m ig h t  o c c u r  d u r in g  
t h e  r e s t  p e r i o d  o f  W isc o n s in  and L o u i s i a n a  grown Red LaSoda, L aC h ipper ,  
a n d / o r  L22-112 t u b e r s .
D ia m e te r  and s h o o t  g row th  o f  t h r e e  p e c a n  c u l t i v a r s  were found 
to  i n c r e a s e  a s  a r e s u l t  o f  a 3 ppm aqueous s p r a y  w i th  p o ta s s iu m  g i b -  
b e r e l l a t e .
INTRODUCTION
The im p o r ta n c e  o f  p o t a t o  ( Solamim tuberosum  T,.) a s  a  food c ro p  
th r o u g h o u t  th e  w o r ld  i s  w e l l  known. In  o r d e r  to  o b t a i n  maximum p r o ­
d u c t i o n  th e  p o t a t o  h a s  d e f i n i t e  e n v i ro n m e n ta l  r e q u i r e m e n ts  w hich m u s t  
be  s a t i s f i e d .  Kehr ^ t  ja l .  (88) r e p o r t e d  t h a t  th e  y i e l d  o f  t o t a l  s o l i d s  
p e r  a c r e  i s  a  d i r e c t  f u n c t i o n  o f  t im e  a g iv e n  v a r i e t y  i s  s u b j e c t e d  to  
optimum g row ing  c o n d i t i o n s .  They s t a t e d  t h a t  some o f  t h e s e  o p t im a l  
c o n d i t i o n s  a r e  t e m p e ra tu re  and day l e n g t h .
D y k s t ra  and R eid  (43) s t a t e d  t h a t  s o u th e r n  p o t a t o  g row ers  o f t e n  
f i n d  i t  n e c e s s a r y  to  p l a n t  p o t a t o e s  a t  a  tim e  when th e  a v a i l a b l e  s e e d ,  
s h ip p e d  from th e  N o r th ,  a r e  s t i l l  i n  th e  r e s t  p e r io d .
Slomniclc (120) r e p o r t e d  t h a t  f a l l  grown p o t a t o e s ,  h a r v e s t e d  i n  
Decem ber, c a n n o t  b e  u sed  f o r  p l a n t i n g  i n  F e b ru a ry  o r  M arch, as  th e y  a r e  
i n  a  r e s t  p e r i o d .
A cco rd in g  to  Ryan ( 1 1 2 ) ,  g l a d i o l i  corms w hich  m a tu re  d u r in g  th e  
h o t  summer m onths a r e  i n  a r e l a t i v e l y  deep  r e s t ,  w h i l e  th o s e  w hich 
m a tu r e  d u r in g  t h e  c o o l  w i n t e r  and  s p r i n g  m onths a r e  i n  a  r e l a t i v e l y  
s h a l l o w  r e s t .
Seeds and tu b e r s  t h a t  a r e  s t i l l  i n  th e  r e s t  p e r i o d  w i l l  n o t  r e ­
sume g row th  even  though  th e  en v iro n m e n t  i n  w hich th e y  a r e  p la c e d  p r o ­
v i d e s  optimum c o n d i t i o n s  f o r  g row th .
D y k s t ra  and  Reid (43) r e p o r t e d  t h e  l e n g th  o f  r e s t  p e r io d  in  
p o t a t o  tu b e r s  d i f f e r s  among v a r i e t i e s  and i s  a f f e c t e d  b y  t h e  te m p e ra ­
t u r e  a t  w hich  t h e  t u b e r s  a r e  s t o r e d .  They a l s o  found t h a t  o r d i n a r i l y
potato t u b e r s  remain d o rm a n t  fo r  a  t o t a l  o f  8 to  10 weeks and t h i s  
dormant o r  r e s t  period c o u l d  be s h o r t e n e d  o r  b ro k en  b y  t r e a t i n g  t h e  
tubers v iith  s o l u t i o n s  o f  s e v e r a l  c h e m ic a l s .  They s t a t e d  t h a t  t h e  
chemicals m o s t  commonly u s e d  fo r  b r e a k i n g  th e  r e s t  p e r i o d  a r e  e t h y ­
lene c h l o r o h y d r i n  and ammonium t h i o c y a n a t e .
In  r e c e n t  years  g i b b e r e l l i c  a c i d  and  o t h e r  g ro w th  r e g u l a t i n g  
compounds h a v e  been i n t e n s i v e l y  i n v e s t i g a g e d  a s  to  t h e i r  e f f e c t  on 
breaking t h e  r e s t  p e r io d  o f  numerous c r o p s .
Guzman. (57) found t h a t  0 .5  to  2 ppm o f  th e  p o ta s s iu m  s a l t  o f  
g ib b e r e l l i c  a c i d  was e f f e c t i v e  i n  b r e a k i n g  th e  r e s t  p e r i o d  i n  Red 
Pontiac t u b e r s  ,  when m e a s u re d  by th e  s p e e d  o f  g e r m in a t io n .  F u r t h e r  
work by G u z m a n  (58) e s t a b l i s h e d  t h a t  1 ppm g i b b e r e l l i c  a c id  p rom oted  
more rap id  g e r m i n a t i o n  t h a n  two o t h e r  c h e m ic a l  compounds.
T h ese  f i n d i n g s  r a i s e d  the  q u e s t i o n s :  (1) do g i b b e r e l l i n - l i k e
substances o c c u r  n a t u r a l l y  i n  p o ta to  t u b e r s ;  and (2 ) do th e  l e v e l s  o f  
these e n d o g e n o u s  g i b b e r e l l i n s  change d u r i n g  and a f t e r  em ergence from 
re s t?
Many p r o m i s i n g  p o t a t o  c lo n es  a r e  dev e lo p ed  by  p o t a t o  b r e e d e r s  
annually a n d  s i n c e  i t  i s  n e c e s s a r y  t o  p r o p a g a te  t h i s  c ro p  v e g e t i v e l y ,  
any means o f  "break ing  t h e  r e s t  p e r io d  c o u ld  h a s t e n  t h e  r e l e a s e  o f  any 
clone as a  c o m m e r c i a l  v a r i e t y .  D e te r m in in g  th e  b e h a v i o r  o f  com m ercia l  
treatm ents a p p l i e d  to  p o t a t o  tu b e r s  p r i o r  to  a n d / o r  d u r in g  th e  g row ing  
season w ere  a l s o  b e l i e v e d  t o  be o f  s i g n i f i c a n t  im p o r ta n c e  i n  r e l e a s i n g  
new v a r i e t i e s  -
Some w o rk e rs  (4 3 ,  88) a g r e e  t h a t  p o t a t o e s  can be grown more 
p r o f i t a b l y  w here  t h e  a v e ra g e  a i r  te m p e r a tu r e s  a r e  seldom  h i g h e r  th an  
70 d e g re e s  F. I f  t h i s  i s  c o r r e c t ,  a  f o o l - p r o o f  m ethod o f  b r e a k in g  
r e s t  would a l lo w  g ro w ers  to  ta k e  a d v a n ta g e  o f  a l l  e n v iro n m e n ta l  con­
d i t i o n s  by  p l a n t i n g  a t  a  tim e  when t h e s e  c o n d i t i o n s  would b e  m ost 
n e a r l y  o p t im a l .
I t  i s  a  w e l l  known f a c t  t h a t  numerous p h y s i c a l  and c h em ica l  
t r e a tm e n t s  w i l l  i n f l u e n c e  th e  r e s t  p e r i o d  o f  c e r t a i n  c r o p s .  T h e r e f o r e ,  
i t  was f e l t  n e c e s s a r y  t h a t  s t u d i e s  b e  u n d e r ta k e n  to  g a in  a  f u r t h e r  i n ­
s i g h t  i n t o  t h e  p h y s i o l o g i c a l  chan g es  d u r in g  r e s t .
REVIEW OF LITERATURE
O r ig in
At th e  t im e  th e  S p a n is h  in v ad ed  S o u th  Am erica th e y  found  a  l a r g e  
number o f  p o t a t o  c lo n e s  grown and th e  t u b e r s  u s e d  a s  a  common food  by 
th e  n a t i v e s .  Grubb and  G u i l f o r d  (53) r e p o r t e d  t h a t  when t h e  S p a n ish  
d i s c o v e r e d  S o u th  A m erica -  C h i le  and P e ru  -  th e y  found  th e  p o t a t o  an 
im p o r ta n t  a r t i c l e  o f  food . The o r i g i n  o f  t h e s e  v a r i e t i e s  and  s p e c i e s  
i s  n o t  w e l l  known, b u t  th e y  seem to  b e  n a t i v e  to  t h e  A m erican  C o n t in e n t  
s i n c e  t h e i r  r e l a t i v e s  a r e  s t i l l  g row ing w i l d  on th e  e l e v a t e d  r e g io n s  e x ­
t e n d in g  from th e  s o u th w e s te rn  p a r t  o f  t h e  U n i te d  S t a t e s  t o  th e  s o u th e r n  
p a r t  o f  S o u th  A m erica , p a r t i c u l a r l y  a t  t h e  h i g h e r  a l t i t u d e s .  A cco rd in g  
to  Grubb and G u i l f o r d  ( 5 3 ) ,  i n  i t s  n a t i v e  home th e  p o t a t o  grows a t  an 
a l t i t u d e  o f  4 ,0 0 0  to  6 ,000  f e e t .
F r a s e r  (48 ) r e p o r t e d  t h a t  th e  p o t a t o  (Solanum tu b e ro s u m ) , a l s o  
c a l l e d  " w h i te  p o t a t o , "  " I r i s h  p o t a t o , "  " E n g l i s h  p o t a t o , "  o r  " ro u n d  p o ­
t a t o , "  i s  a  n a t i v e  o f  th e  e l e v a t e d  v a l l e y s  o f  C h i l e ,  P e r u ,  and  M exico , 
w i th  one form o f  i t  b e in g  found  a s  f a r  N o r th  a s  s o u th e r n  C o lo ra d o .  
F in d la y  (46) s t a t e d  t h a t  t h e  S p a n is h ,  d u r i n g  th e  P i z a r r o  i n v a s i o n  o f  th e  
P a c i f i c  s lo p e s  o f  South  A m erica  i n  1535, found  th e  p o t a t o  c u l t i v a t e d  in  
th e  te m p e ra te  r e g io n s  e x te n d in g  from C h i le  t o  th e  s o u th  t o  th e  New 
G ranada i n  th e  n o r t h .
I n  "The T r a v e l s  o f  P ed ro  de C i e z a , "  Markham (96) was c r e d i t e d  
w i th  th e  f i r s t  docum entary  e v id e n c e  f o r  th e  e x i s t e n c e  o f  Solanum t u b e r ­
osum. He s t a t e d  t h a t  C ieza  de Leon i n  1538 e n c o u n te re d  th e  p o t a t o  i n
t h e  u p p e r  Cauca V a l l e y  be tw een  Popayan  and P a s t o ,  i n  w hat i s  now Colum­
b i a .  S u b s e q u e n t ly ,  h e  found  i t  a t  Q u i to ,  th e  p r e s e n t  c a p i t a l  o f  E cuador. 
Markham (96) d e s c r i b e s  w hat th e  A b o r ig in e s  c a l l e d  p ap as  a s  "A k in d  o f  
e a r t h - n u t ,  w h ich ,  a f t e r  i t  h a s  b een  b o i l e d ,  i s  as  t e n d e r  a s  a cooked 
c h e s t n u t ,  b u t  i t  h a s  no more s k i n  th a n  a  t u f f l e ,  and i t  grows u n d e r  
th e  e a r t h  i n  t h e  same w ay ."
Canas (18) o b s e r v e d  t h a t  t h e  p o t a t o  grew  n a t u r a l l y  n e a r  C ayucup il  
on th e  banks  o f  t h e  Rio C o u tin  n e a r  Temuco. He r e p o r t e d  t h a t  p r o d u c t io n  
e x te n d e d  i n t o  th e  r i p a r i a n  lan d s  o f  th e  Rio I m p e r i a l ,  i n  th e  c o a s t a l  
m o u n ta in s  o f  th e  P r o v in c e  o f  V a l d i v i a  from  T o l t e n  to  C o r r a l .
S u b s t a n t i a t i n g  t h e  f i n d i n g  o f  F in d l a y  ( 4 6 ) ,  M acM illan  (95) n o te d  
t h a t  numerous p o t a t o  s p e c i e s  w ere  fo u n d  from Mexico to  C h i l e .  However, 
he  em phas ized  t h a t  C h i l e  h a s  b een  th o u g h t  to  b e  th e  home o f  th e  p o t a t o .
E a u h l in  (6 ) was r e c o g n iz e d  f o r  th e  f i r s t  p u b l i s h e d  d e s c r i p t i o n  
o f  th e  p o t a t o  and named i t  Solanum tu b e ro su m . However, S t u a r t  (130) 
m a in ta in e d  t h a t  th e  p l a n t ,  to  w hich th e  name Solanum tuberosum  L. was 
g iv e n ,  was n o t  a  p u r e  w i ld  s p e c i e s .  He n o t i c e d  t h i s  p l a n t  p ro d u ced  
b o th  p u r p l e  and w h i t e  f lo w e r s  and t u b e r s  o f  d i f f e r e n t  t y p e s .  I n  "The 
P o t a t o , "  F r a s e r  (48) r e p o r t e d  th e  w i l d  p o t a t o e s  o f  C h i le  d i f f e r e d  from 
th e  c u l t i v a t e d  form (Solanum tuberosurn ) , i n  t h a t  th e y  p ro d u c e  s e e d - b a l l s  
more a b u n d a n t ly .
A lth o u g h  t h e r e  a r e  many o p in io n s  a s  to  t h e  o r i g i n  o f  th e  p o t a t o ,
Solanum tuberosum  L . , m o s t  s c i e n t i s t s  a r e  i n  ag reem en t t h a t  t h e  p o t a t o
i s  in d ig e n o u s  to  S o u th  A m erica . Those s c i e n t i s t s  who r e g a r d  C h i le  as
*
i t s  s o u r c e  a p p e a r  t o  b e  i n  th e  m a j o r i t y ;  b u t  s t r o n g  e v id e n c e  i s  found
i n  f a v o r  o f  P e ru  o r  p o s s i b l y  o f  th e  w hole Andean s e c t i o n  o f  S ou th  
A m erica , s t r e t c h i n g  from th e  n o r t h e r n  b o u n d a ry  o f  E cu ad o r to  th e  
s o u th e r n  p o r t i o n  o f  P e ru .
S to r a g e
Kimbrough (89) found t h a t  L o u i s i a n a  f a l l  grown se e d  p o t a t o e s  
s t o r e d  a t  80 d e g re e s  F, f o r  a b o u t  two months p r i o r  to  p l a n t i n g  p ro d u ced  
y i e l d s  a s  h ig h  a s  d id  n o r t h e r n  grown c e r t i f i e d  s e e d .  H is  r e s u l t s  a l s o  
showed t h a t  a l th o u g h  L o u i s i a n a  s p r i n g  grown p o t a t o e s  had  a  r e l a t i v e l y  
h ig h  m o i s t u r e  c o n t e n t ,  th ey  c o u ld  e a s i l y  be k e p t  i n  c o ld  s t o r a g e  u n t i l  
tim e to  p l a n t  th e  n e x t  s p r i n g ' s  c r o p .  However, t h e s e  p o t a t o e s  d id  n o t  
p ro d u ce  a s  h ig h  a  y i e l d  a s  n o r t h e r n  grown c e r t i f i e d  s e e d .
By h e a t i n g  p o t a t o e s  d u r in g  th e  l a t t e r  p a r t  o f  th e  r e s t  p e r io d  
R ic h a rd  (108) was a b l e  to  h a s t e n  th e  b r e a k in g  o f  th e  r e s t  p e r i o d  o f  f a l l  
grown p o t a t o e s .  Sm ith  and R ap p ap o rt  (126) o b s e r v e d  t h a t  as  t h e  r a t e  o f  
t e m p e r a tu r e  i n c r e a s e d ,  th e  r a t e  o f  s p r o u t i n g  o f  w h i te  p o t a t o  t u b e r s  i n ­
c r e a s e d .  Timm e_t aT . (137) o b s e r v e d  t h a t  s e e d  p o t a t o  t u b e r s  p l a n t e d  i n  
th e  e a r l y  s p r i n g  i n  C a l i f o r n i a  w ere  dorm ant o r  p a r t i a l l y  s p r o u te d  d e p en d ­
in g  on p r e v io u s  s t o r a g e  t e m p e r a t u r e s .
C r a f t  (24) s t o r e d  R u sse t  B urbank and K a ta h d in  t u b e r s  im m e d ia te ly  
a f t e r  h a r v e s t  a t  0 and  12 .8  d e g re e s  C. T u b e r s ,  a f t e r  two m onths o f  s t o r ­
age  a t  z e r o  d e g re e s  C . ,  showed a  much h i g h e r  i n i t i a l  r a t e  o f  c a rb o n  d i ­
o x id e  o u t p u t  and oxygen u p ta k e  when t r a n s f e r r e d  t o  25 d e g re e s  C. th a n  
com parab le  t u b e r s  t r a n s f e r r e d  from  s t o r a g e  a t  1 2 .8  d e g re e s  C. A f t e r  
t h i s  i n i t i a l  b u r s t  i n  r e s p i r a t i o n ,  t h e  r a t e s  o f  g a s  exchange  o f  th e  t u b e r s
from z e ro  d e g re e s  C. ap p ro ach ed  th e  n o rm a l gas  exchange  e x h i b i t e d  by 
th e  t u b e r s  from s t o r a g e  a t  12 .8  d e g r e e s  C.
W ilson  and McKee (146) u s i n g  d i f f e r e n t  s t o r a g e  te m p e r a tu r e s  found  
t h a t  t u b e r s  s t o r e d  a t  38 d e g re e s  F. rem a in  dorm ant a lm o s t  i n d e f i n i t e l y ;  
a t  40 d e g re e s  F. th e  e y es  s w e l le d  w i th o u t  s p r o u t  d ev e lo p m en t;  and a t  
42 d e g re e s  F . s p r o u t  d eve lopm en t was o b s e rv e d  o n ly  a f t e r  s e v e r a l  m on ths . 
He s u g g e s te d  t h a t  a t  h i g h e r  s t o r a g e  te m p e r a tu r e s  th e  r e s t  p e r i o d  i s  
s h o r t e n e d  and  th e  r a t e  o f  s p r o u t i n g  i n c r e a s e d .
W ith  s t o r a g e  t e m p e r a tu r e s  o f  3 2 ,  36, and  40 d e g re e s  F . , S t u a r t  
e t  a l . (131) i n d i c a t e d  t h a t  dormancy o f  t u b e r s  c o u ld  be m a in ta in e d  i n ­
d e f i n i t e l y  a t  t e m p e r a tu r e s  o f  36 d e g re e s  F. o r  b e lo w . A t 40 d e g re e s  F. 
some s p r o u t i n g  was a lm o s t  c e r t a i n  i f  t h e  s t o r a g e  p e r i o d  was p ro lo n g e d  
much beyond A p r i l  15 when tu b e r s  w ere  h a r v e s t e d  i n  th e  e a r l y  f a l l .
B u r to n  (17) r e p o r t e d  t h a t  b o th  h u m id i ty  and te m p e r a tu r e  hav e  an 
e f f e c t  on t h e  l e n g th  o f  r e s t  p e r io d  a f t e r  h a r v e s t .  In  g e n e r a l ,  B u r to n  
(17) found th e  h i g h e r  t h e  t e m p e r a t u r e ,  up to  an  optimum o f  20 to  25 
d e g re e s  C . , th e  s h o r t e r  t h e  dorm ant p e r i o d .  He a l s o  found a  v a r i e t a l  
d i f f e r e n c e  i n  r e s p o n s e  t o  s t o r a g e  a f t e r  h a r v e s t .  A r ra n  V ik in g  tu b e r s  
h a r v e s t e d  a t  t h e  end o f  S ep tem b er,  1957, showed an  i n c r e a s e d  dorm ant 
p e r i o d  a t  a  s t o r a g e  te m p e r a tu r e  o f  2 2 .5  d e g re e s  C. compared w i th  10 
d e g re e s  C. U l s t e r  C h i e f t a i n  t u b e r s  showed a  r e d u c t i o n  i n  dormancy on 
r a i s i n g  th e  t e m p e ra tu re  from 4 . 4  t o  10 d e g re e s  C . , b u t  n o t  t h e r e a f t e r ,  
w hereas  U l s t e r  P r i n c e  showed no r e d u c t i o n  i n  dormancy from  4 . 4  to  10 
d e g re e s  C. b u t  showed a  r e d u c t i o n  from  10 t o  2 2 .5  d e g r e e s  C.
W rig h t  and P eaco ck  (149) m a in ta in e d  s t o r a g e  t e m p e ra tu re s  o f  36 , 
4 0 ,  50 , 6 0 ,  and 70 d e g re e s  F . , w i th  t h e  r e l a t i v e  h u m id i ty  m a in ta in e d  
a t  85 to  90 p e r  c e n t  and  o b se rv e d  a  te n d e n c y  tow ard  th e  s h o r t e n i n g  o f  
th e  r e s t  p e r i o d  as th e  s t o r a g e  te m p e r a tu r e  i n c r e a s e d .  The r e s t  p e r io d  
o f  im m ature  p o t a t o e s  a v e ra g e d  be tw een  one and e i g h t  weeks l o n g e r  than  
m a tu re  p o t a t o e s .
S tu d y in g  th e  b e h a v io r  o f  f o r t y  p o t a t o  v a r i e t i e s  a t  te m p e r a tu r e s  
ra n g in g  from  3 to  20 d e g r e e s  C . ,  S c h ip p e r s  (115) p ro d u ced  e v id e n c e  t h a t  
showed, on  t h e  a v e r a g e ,  r a i s i n g  th e  s t o r a g e  te m p e r a tu r e  from  10 to  20 
d e g re e s  C. s h o r t e n e d  th e  r e s t  p e r i o d  by o n ly  18 p e r  c e n t ,  w h i l e  lo w e r in g  
th e  te m p e r a tu r e  from 10 t o  5 d e g re e s  C. l e n g th e n e d  th e  p e r i o d  b y  67 p e r  
c e n t  and from  10 to  3 d e g r e e s  C. by o v e r  150 p e r  c e n t .  These  r e s u l t s  
r e l a t e  t o  c o n t in u o u s  s t o r a g e  a t  t h e  v a r i o u s  t e m p e r a tu r e s  u n t i l  t h e  n e t  
p h y s i o l o g i c a l  b a la n c e  i n  th e  t u b e r  f a v o r s  g ro w th .
D a v id so n  (28) and W rig h t  and  Peacook  (149) found t h a t  t h e  d e g re e  
o f  m a t u r i t y  a f f e c t s  th e  l e n g t h  o f  p e r i o d  r e q u i r e d  t o  b r e a k  t h e  r e s t  
p e r i o d ,  w i th  imm ature t u b e r s  r e q u i r i n g  a  lo n g e r  p e r io d  o f  s t o r a g e  to  
b r e a k  th e  r e s t  p e r io d  u n d e r  a l l  s t o r a g e  c o n d i t i o n s .  However, D avidson  
(28) d id  n o t  a g re e  t h a t  p o t a t o  t u b e r s  h av e  a  r e s t  p e r i o d .  He su g g e s te d  
t h a t  th e  a p p e a ra n c e  o f  a  r e a d i l y  v i s i b l e  s p r o u t  i s  n o t  a s i g n  o f  r e s t  
p e r io d  b re a k a g e  b u t  m e re ly  t h e  f i r s t  v i s i b l e  i n d i c a t i o n  o f  g row th  which 
had  b een  p r o g r e s s i n g  from th e  t im e  o f  h a r v e s t .  He s u g g e s te d  t h a t  th e  
te m p e r a tu r e  o f  s t o r a g e  was t h e  p r im a ry  e n v i ro n m e n ta l  f a c t o r  i n f l u e n c i n g  
th e  l e n g t h  o f  s t o r a g e  p e r i o d  u n t i l  v i s i b l e  s p r o u t i n g  o c c u r s .
Loomis (91) l i s t e d  h u m id i ty  and t e m p e ra tu re  a s  two o f  th e  more 
im p o r ta n t  f a c t o r s  a f f e c t i n g  th e  r e s t  p e r i o d  o f  p o t a t o  t u b e r s .  U sing  
B l i s s  Triumph and I r i s h  C o b b le r  t u b e r s  h e  found  te m p e r a tu r e s  o f  30 to  
33 d e g re e s  C. gave th e  b e s t  s p r o u t i n g  r e s p o n s e s .  I n  s t o r a g e ,  h e  ob­
s e rv e d  when th e  s t o r a g e  te m p e r a tu r e  was m o d e ra te  th e  d ry  p o t a t o e s  
gave th e  b e s t  g e r m in a t io n  and when th e  te m p e r a tu r e  was h i g h ,  tu b e r s  
s t o r e d  i n  damp moss showed th e  l e a s t  i n j u r y  and  made t h e  b e s t  g ro w th .
Rosa (111) found  t h a t  w i th  th e  v a r i e t i e s  W hite  R ose , Idaho  R u r a l ,  
and I r i s h  C o b b le r  th e  more im m ature  a  t u b e r  i s  when d u g , t h e  lo n g e r  w i l l  
be  th e  p e r i o d  o f  t im e  r e q u i r e d  to  b r e a k  th e  r e s t  p e r i o d .  He a l s o  found 
t h a t  th e  a v e ra g e  num ber o f  s tem s a r i s i n g  from each  seed  p i e c e  i n c r e a s e d  
w i th  m a t u r i t y  o f  t h e  t u b e r s .  U sing  t h e s e  same v a r i e t i e s  h e  o b s e rv e d ,  i n  
g e n e r a l ,  t h a t  when t u b e r s  w ere  s t o r e d  c o n t in u o u s ly  a t  30 d e g re e s  C. f o r  
19 to  25 days  th e  r e s t  p e r io d  was b ro k e n  f a s t e r  th a n  w i th  c o n t in u o u s  
s t o r a g e  a t  0 ,  4 ,  8 ,  and 22 d e g re e s  C. Z ero  d e g re e s  C. was more e f f e c ­
t i v e  i n  b r e a k in g  r e s t  th a n  4 ,  8 ,  o r  22 d e g r e e s  C.
T h o rn to n  (136) e x p la in e d  t h e  n a t u r a l  b r e a k i n g  o f  dormancy a s  b e in g  
due to  changes  i n  oxygen c o n te n t  o f  th e  t u b e r ,  b u t  ad v an ced  no d i r e c t  
e v id e n c e  o f  any su ch  change  d u r in g  s t o r a g e .  B u r to n  (15) found  no m arked 
change i n  th e  oxygen c o n t e n t  o f  p o t a t o  t u b e r s  d u r in g  s t o r a g e .  H is  e v i ­
dence  s u g g e s te d  t h a t  oxygen c o n c e n t r a t i o n  p e r  s e - p l a y e d  no  p a r t  i n  t h e  
o n s e t  a n d ,  u n d e r  no o r d i n a r y  c o n d i t i o n s  o f  s t o r a g e ,  t e r m i n a t i o n ‘o f  
dorm ancy .
R e s e a r c h e r s  h av e  r e p o r t e d  t h a t  t h e  r e s t  p e r io d  a f t e r  h a r v e s t  i s  
s h o r t e n e d  i f  th e  h u m id i ty  o f  t h e  s t o r a g e  a tm o s p h e re  i s  h i g h ,  a t  l e a s t  a t
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some t e m p e r a t u r e s . Rosa (111) and. E m ilsso n  (45) s u g g e s te d  t h a t  ex p o su re  
to  l i g h t  p ro lo n g s  th e  r e s t  p e r i o d  o f  m a tu re  t u b e r s .  However, Appleman 
(1) s t a t e d  t h a t  l i g h t  may s h o r t e n  t h a t  o f  im m ature  t u b e r s .  D avidson  
(28) c o u ld  d e m o n s t ra te  no e f f e c t  o f  l i g h t  and  v e ry  l i t t l e  e f f e c t  o f  
h u m id i ty  upon th e  l e n g th  o f  t im e  e l a p s i n g  be tw een  th e  h a r v e s t  and th e  
f i r s t  a p p e a ra n c e  o f  v i s i b l e  s p r o u t i n g .  Kawase (87) d e c l a r e d  t h a t  th e  
p h o to p e r io d  a p p l i e d  to  a p o t a t o  p l a n t  a f f e c t s  th e  sp eed  o f  s p r o u t i n g  o r  
dormancy o f  th e  t u b e r s  w hich  i t  p ro d u c e s .
Kawalcami (83) r e p o r t e d  t h a t  th e  phenomenon of f a l l  grown seed  t u b e r s  
p ro d u c in g  s u p e r i o r  y i e l d s  o f  p o t a t o e s  was due  to  t h e  f a c t  t h a t  th e  t u b e r s  
a r e  h a r v e s t e d  i n  December and p l a n t e d  a f t e r  s t o r a g e  o f  o n ly  f i v e  m onths , 
when th e  t u b e r s  a r e  a t  th e  s u i t a b l e  age f o r  s e e d .
R e s u l t s  o f  J e h l e  and W alk e r  (78.) i n  M ary land  i n d i c a t e d  t h a t  i n ­
c r e a s i n g  th e  s t o r a g e  t e m p e r a t u r e  o f  l a t e  f a l l  grown s e e d  p o t a t o e s  s t im u ­
l a t e d  s p r o u t  g ro w th . The amount o f  t h i s  s t i m u l a t i o n  depended  on th e  
i n c r e a s e  i n  te m p e ra tu re  and t h e  t im e  o f  e x p o s u re .
C r a f t  j i t  a l .  ( 2 5 ) ,  i n  w o rk in g  w i th  R u s s e t  R u ra l  t u b e r s ,  showed e v i ­
dence  o f  low te m p e ra tu re  damage a f t e r  f o u r  m onths s t o r a g e  a t  35 d e g re e s  F.
F i f t y - t w o  d e g re e s  F. w i t h  75 p e r  c e n t  h u m id i ty ;  48 d e g re e s  F. w i th  
35 p e r  c e n t  h u m id i ty ;  and 40 d e g r e e s  F. w i th  65 p e r  c e n t  h u m id i ty  were 
u s e d  by  H ard en b u rg  (61) i n  s t o r a g e  s t u d i e s  w i th  two p o t a t o  v a r i e t i e s ;  
Sebago and Houma. C o n ta in e r s  u s e d  in  t h e s e  s t u d i e s  w ere  c r a t e s ,  s a x o l i n ,  
c h a s e n e t ,  p a p e r ,  c o t t o n ,  and b u r l a p .  The l e a s t  l o s s  due t o  m o is tu r e  and 
w e ig h t  from any c o n t a i n e r  r e s u l t e d  from s t o r a g e  a t  40 d e g r e e s  F. w i th  65 
p e r  c e n t  h u m id i ty .  The l e a s t  m o i s tu r e  l o s s  r e s u l t i n g  from  s t o r a g e  i n  t h e  
s i x  c o n t a i n e r  ty p e s  was o b ta in e d  from th e  b u r l a p  c o n t a i n e r s .
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Sawyer and D a l ly n  (113) u sed  d o sag es  o f  1 ,2 5 0 ,  5 ,0 0 0 ,  1 0 ,0 0 0 ,  
2 0 ,0 0 0 ,  and 4 0 ,0 0 0  ro e n tg e n s  o f  gamma r a d i a t i o n  combined w i th  s t o r a g e  
t e m p e ra tu re s  o f  4 0 ,  50 , and 70 d e g re e s  F. In g e n e r a l ,  t h e y  f o u n d  r e ­
g a r d l e s s  o f  t h e  s t o r a g e  te m p e r a tu r e  u s e d ,  i r r a d i a t i o n  o f  t u b e r s  w i t h  
10 ,0 0 0  r o e n tg e n s  and h i g h e r  c o m p le te ly  c o n t r o l l e d  s p r o u t i n g  i n  G re e n  
M ountain  t u b e r s .  A f t e r  n in e  m onths o f  s to r a g e  a t  70 d e g r e e s  F .  w i t h  
d o sag es  o f  10 ,0 0 0  ro e n tg e n s  and h i g h e r ,  e n t i r e  s p r o u t  i n h i b i t i o n  was 
o b ta in e d .
M i l l e r  je t  a l .  (98) found L o u i s ia n a  f a l l  grown s e e d  p o t a t o e s  
s t o r e d  a t  t e m p e r a t u r e s  r a n g in g  from  60 to  75 d e g re e s  F. from  h a r v e s t  
u n t i l  s p r i n g  p l a n t i n g  r e s u l t e d  i n  a  h i g h e r  av e rag e  p e r  c e n t  g e r m i n a t i o n  
th a n  from se e d  k e p t  i n  common s t o r a g e .  Seed s t o r e d  a t  60 t o  75 d e g r e e s  
F. p ro d u ced  an a v e ra g e  o f  1 6 2 .6  b u s h e l s  p e r  a c r e  o f  U. S . num ber o n e  
p o t a t o e s  a s  compared to  107 .9  b u s h e l s  p e r  a c r e  from s e e d  k e p t  i n  common 
s t o r a g e .
R e s t  P e r io d  and Dormancy
A cco rd in g  to  Sweeney (1 3 3 ) ,  f a c t o r s  o p e r a t i n g  to  b r e a k  d o rm an cy  
f u n c t i o n  to  e n s u r e  th e  p e r p e t u a t i o n  o f  s p e c ie s  i n  a  v a r i e t y  o f  e n v i r o n ­
m e n ts .  E x p e r im en ts  on ty p e s  o f  dormancy and e n v i ro n m e n ta l  f a c t o r s  
n e c e s s a r y  to  b r e a k  dormancy a r e  r e l a t e d  to  th e  d i s t r i b u t i o n  o f  c e r t a i n  
s p e c i e s .  The a c t i o n  o f  f i r e s  i n  b r e a k in g  dormancy h a s  b e en  a  s i g n i f i c a n t  
f a c t o r  f o r  t h e  s u c c e s s  o f  s p e c i e s  i n  C a l i f o r n i a  and w e s t e r n  M e d i t e r r a n e a n  
a r e a s  (1 3 3 ) .
J o h a n n se n  (79) d iv id e d  th e  r e s t i n g  s t a g e  i n t o  t h r e e  p e r i o d s  w h ich  
h e  c a l l e d  " b e f o r e  r e s t , "  "m id d le  r e s t , "  and " a f t e r  r e s t . "  He r e p o r t e d
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t h a t  in  t h e  f i r s t  and t h i r d  r e s t  p e r i o d  t h e  p l a n t  i s  m ore e a s i l y  i n c i t e d  
i n t o  g ro w th  th a n  i n  t h e  m id d le  o r  deep  r e s t  p e r i o d ,  d u r i n g  w hich  p l a n t s  
re sp o n d  l e s s  r e a d i l y  t o  e x t e r n a l  s t i m u l i ,  s u c h  a s  h e a t ,  m o i s t u r e ,  and 
l i g h t .  I n  t h e  c a s e  o f  t h e  p o t a t o  th e  d eep  r e s t  p e r i o d  b e g in s  a b o u t  t h e  
tim e  o f  t u b e r  m a t u r i t y  and c o n t i n u e s  from 70 t o  90 d a y s .
Loomis (91) p o i n t e d  o u t  t h a t  t h e  r e s t  p e r i o d  and  means o f  b r e a k ­
in g  th e  r e s t  p e r i o d  o f  s e e d s  and  s tem s a r e  o f  v e r y  g e n e r a l  s c i e n t i f i c  
i n t e r e s t  t o  p l a n t  p h y s i o l o g i s t s .  Some means o f  b r e a k i n g  th e  r e s t  p e r i o d  
o f  th e  I r i s h  p o t a t o  i s  a l s o  o f  econom ic  im p o r ta n c e  i n  t h o s e  s e c t i o n s  o f  
th e  c o u n t r y  w here  l a t e  v a r i e t i e s  c a n n o t  b e  grown s u c c e s s f u l l y ,  and  w here  
h ig h  summer t e m p e r a t u r e  l i m i t s  t h e  common s t o r a g e  p e r i o d  o f  t h e  e a r l y  
c ro p  to  a b o u t  t h r e e  m onths  (91) .
B u r to n  (17) s t a t e d  t h a t  a  bud on a  p o t a t o  t u b e r  i s  do rm an t i f  
t h e r e  i s  no n o t i c e a b l e  e x t e n s i o n  o f  g row th  from  t h a t  b u d .
C o v i l l e  (23) fo u n d  i n  r e g i o n s  h a v in g  a  c o ld  w i n t e r ,  w i th  p ro lo n g e d  
o r  r e p e a t e d  f r e e z i n g ,  t h e  n a t i v e  t r e e s  and  s h r u b s  become do rm an t i n  t h e  
autum n. B e n n e t t  and  Skoog (7 )  r e p o r t e d  t h a t  p r o lo n g e d  r e s t  o f  l e a f  and  
f l o w e r  bu d s  o f  f r u i t  t r e e s  o c c u r s  commonly i n  m i ld  c l i m a t e s  a s  i n  t h e  
w e s te r n  a n d  s o u t h e r n  s t a t e s .  T h is  phenomenon i s  e s p e c i a l l y  e v i d e n t  i n  
th e  s p r i n g  f o l l o w i n g  m i ld  w i n t e r s ,  b u t  may b e  n e a r l y  a b s e n t  i n  t h e  s p r i n g  
f o l l o w i n g  more s e v e r e  w i n t e r s  ( 7 ) .
I n  a t t e m p t s  to  s h o r t e n  th e  r e s t  p e r i o d  o f  p o t -g ro w n  woody p l a n t s ,  
Denny and S t a n to n  (38 )  o b s e r v e d  t h a t  m o s t  s p e c i e s  o f  woody p l a n t s  e x h i b i t  
a  d o rm an t p e r i o d ,  t h e  l e n g t h  o f  w hich  v a r i e s  g r e a t l y  w i t h  t h e  k in d  o f  
p l a n t  and w i th  t h e  c o n d i t i o n s  ( e s p e c i a l l y  t e m p e r a t u r e )  t o  w hich  th e  p l a n t  
i s  e x p o se d  j u s t  p r e v i o u s  to  t r a n s f e r  to  a  warm h o u s e .
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A c co rd in g  to  D ennis  and E d g e r to n  (30) a  c l e a r  d i s t i n c t i o n  sh o u ld  
be made b e tw een  th e  term s r e s t  and dormancy a s  th e y  a p p ly  to  p each  b u d s .  
They r e f e r r e d  t o  r e s t  as  th e  c o n d i t i o n  o f  th e  bud when i n t e r n a l  f a c t o r s  
r e s t r i c t  i t s  a c t i v i t y ,  r e g a r d l e s s  o f  e x t e r n a l  c o n d i t i o n s ,  and e x te n d s  
from  th e  c e s s a t i o n  o f  t e r m i n a l  grow th i n  mid-summer u n t i l  s u f f i c i e n t  
c h i l l i n g  h a s  o c c u r r e d  to  c o u n t e r a c t  t h e s e  r e s t r i c t i n g  f a c t o r s .  T hese  
same a u th o r s  r e f e r  to  dormancy a s  a  c o n d i t i o n  o f  th e  bud when i n t e r n a l  
o r  e x t e r n a l  f a c t o r s  p r e v e n t  g ro w th . A c o n d i t i o n  t h a t  g e n e r a l l y  a p p l i e s  
d u r in g  th e  p e r i o d  from c e s s a t i o n  o f  t e r m i n a l  g row th  i n  mid-summer u n t i l  
buds  b r e a k  i n  e a r l y  s p r i n g .  D enn is  and E d g e r to n  (3 0 )  found  u n d e r  norm al 
c i r c u m s t a n c e s ,  r e s t  i s  b ro k e n  i n  th e  p each  by  e a r l y  J a n u a ry  i n  C e n t r a l  
New Y ork . Dormancy, how ever, c o n t in u e d  u n t i l  l a t e  March o r  e a r l y  A p r i l  
b e c a u s e  o f  low t e m p e r a t u r e s .
In  w o rk in g  w i th  E l b e r t a  p e a c h e s  Donoho and W alker (39) r e f e r r e d  
to  th e  r e s t  p e r i o d  a s  a s t a t e  o f  dormancy d u r in g  w hich  a  p l a n t  w i l l  n o t  
p ro d u c e  v i s i b l e  g row th  even  th ough  e n v i ro n m e n ta l  c o n d i t i o n s  a r e  f a v o r ­
a b l e .  They p o i n t e d  o u t  t h a t  i n  o r d e r  t o  overcome o r  b r e a k  th e  p e r i o d  i n  
p e a c h e s ,  a  p e r i o d  o f  c h i l l i n g  i s  n e c e s s a r y .
P l a n t s  p a s s  th ro u g h  a  p e r i o d  o f  r e s t ,  a  te rm  u s e d  by H e n d e r s h o t t  
and B a i l e y  (69 )  to  d e s c r i b e  a  p e r i o d  o f  t im e  i n  w hich  a  p l a n t ,  o r  p l a n t  
p a r t ,  w i l l  n o t  grow r e g a r d l e s s  o f  how f a v o r a b l e  e n v i ro n m e n ta l  c o n d i t i o n s  
may b e .
Denny (33) r e p o r t e d  i t  was w e l l  known t h a t  f r e s h l y  h a r v e s t e d  
g l a d i o l u s  c o r n s ,  i f  a g a in  p l a n t e d ,  do n o t  g e rm in a te  a t  o n c e ,  even i f  t h e  
c o n d i t i o n s  t h a t  a r e  o r d i n a r i l y  f a v o r a b l e  f o r  g row th  a r e  p r e s e n t .  He
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found th e  l e n g th  o f  t h i s  r e s t  p e r i o d  v a r i e d  w i t h  d i f f e r e n t  v a r i e t i e s ,  
how ever, and was u s u a l l y  two to  t h r e e  m o n th s .
A cco rd in g  to  Ryan (1 1 2 ) ,  g l a d i o l i  can  be d iv id e d  i n t o  two 
c l a s s e s  b a se d  on t h e i r  s t a t e  o f  r e s t  when h a r v e s t e d .  Corms w hich  
m a tu re  d u r in g  th e  h o t  summer months a r e  i n  a r e l a t i v e l y  deep  r e s t ,  
w h i le  th o s e  w hich  m a tu re  d u r in g  t h e  c o o l  w i n t e r  and s p r i n g  m onths a r e  
i n  a  r e l a t i v e l y  s h a l lo w  r e s t .
S t u a r t  (129) p o in t e d  o u t  t h a t  a  r e s t  p e r i o d  o f  f i v e  o r  s i x  weeks 
a t  35 to  40 d e g re e s  F. was r e q u i r e d  f o r  th e  e a r l i e s t  bloom from  n a t u r ­
a l l y  m a tu red  H ydrangea  p l a n t s .  S to r a g e  f o r  l e s s  t im e  o r  a t  h i g h e r  
te m p e r a tu r e  r e s u l t e d  i n  an  e x c e s s i v e l y  lo n g  f o r c i n g  p e r i o d  and ex­
t r e m e ly  s h o r t  p l a n t s .
I t  was r e p o r t e d  t h a t  i n  th e  f a l l  when rh u b a rb  f o l i a g e  d i e s ,  th e  
r e s t  p e r i o d  b e g i n s ,  and a f t e r  e x p o su re  to  a b o u t  two m onths o f  c h i l l i n g  
o r  c o ld  w e a th e r  i n  th e  f i e l d ,  th e  r e s t  p e r i o d  i s  b ro k e n  (13 9 ) .
C ro ck e r  (26) r e p o r t e d  t h a t  buds  o f  new ly  h a r v e s t e d  p o t a t o  t u b e r s  
o f  m ost c u l t i v a r s  do n o t  s p r o u t  even  u n d e r  c o n d i t i o n s  f a v o r a b l e  f o r  
g ro w th .  He m e n tio n e d  t h a t  th e  dormancy in  p o t a t o  t u b e r s  depended  on 
th e  c u l t i v a r  and v a r i e d  from n i n e  t o  tw e lv e  w eeks.
Kehr ja t _al. (83) s t a t e d  t h a t  th e  t r u e  r e s t  p e r i o d  o c c u r s  a f t e r  
h a r v e s t  when th e  t u b e r  buds w i l l  n o t  d e v e lo p  s p r o u t s  ev en  th ough  e n v i r o n ­
m e n ta l  c o n d i t i o n s  a r e  f a v o r a b l e .  He d e f in e d  dormancy a s  t h e  s t a g e  when 
t u b e r s  a r e  u n a b le  to  i n i t i a t e  g ro w th  b e c a u s e  o f  u n f a v o r a b l e  e n v i ro n m e n ta l  
c o n d i t i o n s .
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The r e s t  p e r i o d  a c c o r d in g  t o  E m ilsso n  (45) i s  t h a t  p e r io d  im­
m e d ia te ly  fo l lo w in g  h a r v e s t  d u r in g  which th e  p o t a t o  t u b e r  w i l l  n o t  
s p r o u t  even  u n d e r  o p t im a l  s p r o u t i n g  c o n d i t i o n s .  He d e c l a r e d  t h a t  
dormancy i s  t h a t  p e r i o d  d u r in g  w h ich  th e  t u b e r s  may be  s t o r e d  a t  some 
te m p e ra tu re  s u b o p t im a l  f o r  s p r o u t i n g  w i th o u t  b e g in n in g  to  s p r o u t  o r  
breakdown p h y s i o l o g i c a l l y .  He s u g g e s te d  a l s o  t h a t  th e  l e n g th  o f  th e  
r e s t  p e r i o d  was a  v a r i e t a l  c h a r a c t e r i s t i c  r e l a t i v e l y  in d e p e n d e n t  from 
c u l t u r a l  c o n d i t i o n s .
The t o t a l  p e r i o d  i n  which p o t a t o e s  w i l l  s p r o u t  u n d e r  c e r t a i n  
s t o r a g e  c o n d i t i o n s  i r r e s p e c t i v e  o f  t h e  r e s t  p e r i o d  was c o n s id e r e d  th e  
dorm ant p e r i o d  by W r ig h t  and Whiteman (1 5 0 ) .
I n  B u r t o n 's  (17) o p in io n  t h e  b e g in n in g  o f  th e  dorm an t p e r i o d  o f  
a  p o t a to  t u b e r  d a t e s  from  th e  t im e  o f  t u b e r  i n i t i a t i o n ;  from th e  t im e  
when th e  m ain  c e n t e r  o f  th e  c e l l  d i v i s i o n  h a s  p a s s e d  from  th e  a p i c a l  
m e ris te m  t o  th e  p i t h  and  l a t e r  t o  more p e r i p h e r a l  t i s s u e ,  and when 
norm al i n t e m o d e  e x t e n s i o n  h a s  c e a s e d .
As p r e v i o u s l y  m en tio n e d  D av id so n  (28) s u g g e s te d  t h a t  th e  p o t a t o  
t u b e r  h a s  no r e s t  p e r i o d .  The a p p e a ra n c e  o f  a  r e a d i l y  v i s i b l e  s p r o u t ,  
he  d e c l a r e d ,  i s  n o t  t h e  s i g n  o f  t h e  r e s t  p e r i o d  b e in g  b ro k e n ,  b u t  th e  
f i r s t  v i s i b l e  i n d i c a t i o n  o f  g row th  w hich h a d  p r o g r e s s e d  from th e  t im e  o f  
h a r v e s t .  B u r to n  (17) b e l i e v e s  i t  i s  an o v e r  s i m p l i f i c a t i o n  to  r e f e r  to  
th e  dorm ant p e r io d  o f  a  p o t a t o  t u b e r .  He p o in t e d  o u t  t h a t  each  s i n g l e  
bud h a s  i t s  own dorm an t p e r io d  d a t i n g  from th e  t im e  when i t  was form ed 
b u t  rem a in ed  i n a c t i v e .  He found  t h a t  i f  th e  f o l i a g e  was removed from  
p o ta to  p l a n t s  a t  i n t e r v a l s  d u r in g  t h e  t u b e r  g row ing  p e r i o d ,  l e a v i n g  th e
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t u b e r s  in  th e  g round  u n t i l  a  common h a r v e s t  d a t e ,  t h a t  a f t e r  h a r v e s t ,  
s p r o u t i n g  o c c u r r e d  in  s t o r a g e  a t  a p p r o x im a te ly  th e  same t im e .  In  
a n o th e r  s tu d y ,  i n s t e a d  o f  l e a v i n g  th e  t u b e r s  i n  th e  g round  h e  h a r v e s t e d  
t u b e r s  a t  i n t e r v a l s  and s t o r e d  them a t  a  te m p e ra tu re  s i m i l a r  to  th e  a v e r ­
age  ground t e m p e r a t u r e .  B u r to n  (17) found s p r o u t  grow th s t a r t e d  on a l l  
t h e  sam ples  a t  a p p ro x im a te ly  th e  same d a t e s  and th e s e  d a t e s  were r e a s o n ­
a b l y  c lo s e  t o  th o s e  o b s e r v e d  i n  th e  e x p e r im e n t  w i th  d e f o l i a t i o n  a t  i n ­
t e r v a l s .  T h ese  r e s u l t s  s u g g e s t  t h a t  a f t e r  t h e  t u b e r s  h a v e  form ed, n e i t h e r  
t h e  f o l i a g e  n o r  th e  d a t e  o f  h a r v e s t  h av e  much i n f l u e n c e  upon th e  d a te  a t  
w h ich  e x t e n s io n  o f  g row th  i s  resum ed.
P o l lo c k  (]02) p o i n t e d  o u t  t h a t  dormancy o r  r e s t  c an  b e  r e c o g n iz e d  
o n ly  by p h y s i o l o g i c a l  i n t e r a c t i o n  b e tw een  see d s  o r  buds and  t h e i r  e n v i r o n ­
m en t.  A c c o rd in g ly ,  h e  p r e s e n t e d  t h r e e  c o n c e p ts  o f  m e ta b o l i c  c o n t r o l  to  
e x p l a i n  dormancy: (1) t h e  a c t i o n  o f  m e ta b o l i c  i n h i b i t o r s  o r  s i m u la to r s
i n  p r e - e x i s t i n g  enzyme s y s te m s ;  (2) th e  end r e s u l t  o f  com plex  i n t e r a c ­
t i o n s  r e s u l t i n g  from th e  a c t i o n  o f  th e  e x t e r n a l  e n v iro n m en t on d i f f e r e n t  
com ponents o f  e x i s t i n g  m u lt i - en z y m e  sy s te m s ;  and (3) th e  c o n t r o l  o f  new 
enzyme s y n t h e s i s  by m echanism s i n v o lv in g  gene a c t i v a t o r s .
Simmonds (118) r e p o r t e d  t h a t  th e  s e e d s  and  tu b e r s  o f  w i ld  p o t a t o  
s p e c i e s  a r e ,  i n  g e n e r a l ,  do rm an t when f i r s t  h a r v e s t e d ,  and so  a r e  th o s e  
o f  th e  m a j o r i t y  o f  c u l t i v a t e d  p o t a t o e s .  He o b se rv ed  t h a t  s e l e c t i o n  f o r  
s e e d  and t u b e r  dormancy was h i g h l y  c o r r e l a t e d  so  t h a t  s e l e c t i o n  f o r  one 
a u t o m a t i c a l l y  im p l i e s  s e l e c t i o n  f o r  th e  o t h e r .  S e l e c t i o n  f o r  h ig h  and 
low see d  dormancy was e f f e c t i v e  i n  b o th  d i p l o i d  and t e t r a p l o i d  s p e c ie s  
and  h i s  r e s u l t s  i n d i c a t e d  a  b r o a d ly  a d d i t i v e  p o ly g e n ic  c o n t r o l  o f  dorm ancy.
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I n  a n o th e r  s tu d y  Simmonds (119) a t t e m p te d  th e  g r a f t  t r a n s m is s io n  o f  
p o t a t o  t u b e r  dorm ancy. Two g r a f t i n g  e x p e r im e n ts  w i th  s h o r t  and lo n g  dorm ant 
p o t a t o  s to c k s  and s c i o n s  p roved  t h a t  t u b e r  dorm ancy was i n h e r e n t  i n  th e  
s to c k  c r  t u b e r  and was n o t  i n f l u e n c e d  by th e  s c io n  o r  g r a f t  t r e a tm e n t .
A c co rd in g  t o  R ap p a p o r t  (105) th e  r e s t  p e r i o d  may b e  v iew ed  a s  a  sem i- 
m o rp h o -g e n e t ic  phenomenon t h a t  i s  c o n t r o l l e d  d i f f e r e n t l y  in  d i f f e r e n t  s p e c i e s .  - 
T h e r e f o r e ,  f o r  r e s u m p t io n  o r  a c c e l e r a t i o n  o f  grow th  some s p e c i e s  e x h i b i t  a 
c e r t a i n  m o i s tu r e  r e q u i r e m e n t ,  s t i l l  o t h e r s  a  p a r t i c u l a r  l i g h t  r e q u i re m e n t  
and y e t  some s p e c i e s  r e q u i r e  no known q u a l i t a t i v e  en v iro n m e n t  f a c t o r .  He 
d e s c r ib e d  th e  p o t a t o  t u b e r ,  a s  h a v in g  no n eed  o f  a  q u a l i t a t i v e  f a c t o r  f o r  th e  
t e r m i n a t i o n  o f  r e s t .  Renewed bud grow th o f  th e  t u b e r  w i l l  o c c u r  w i th  f a i r  
r e g u l a r i t y  w i t h i n  a  c e r t a i n  t im e  i n t e r v a l  a f t e r  t u b e r  f o r m a t io n .
R ap p ap o rt  (105) d e c l a r e d  t h a t  many r e s e a r c h e r s  to d a y  f in d  th e  m ost 
f a s h io n a b le  a p p ro ach  to  th e  e x p l o r a t i o n  o f  r e s t  p e r io d  and dormancy i n  th e  
p o t a t o  t u b e r  h a s  in v o lv e d  p l a n t  hormones t h a t  a c t  a s  i n h i b i t o r s  o r  p ro m o te rs  
o f  bud g ro w th .
P o s t  (103) s u g g e s te d  t h a t  i n t e r n a l  ch an g es  may t a k e  p l a c e  d u r in g  th e
r e s t  p e r i o d  and t h a t  some grow th  s u b s ta n c e  i s  in v o lv e d ,  e i t h e r  as  an i n h i b i -
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t o r  w hich i s  d i s s i p a t e d  o r  a s  a  s t i m u l a t o r  w h ich  a c c u m u la te s  i n  t h e  buds p r e ­
c ed in g  g ro w th .
The v iew  t h a t  bud dormancy may b e  due to  s p e c i f i c  g row th  i n h i b i t i n g  
s u b s ta n c e s  was f i r s t  p u t  fo rw ard  i n  1947 by  Hemberg (65 & 6 7 ) ,  who showed 
t h a t  th e  p e e l  o f  do rm an t p o t a t o e s  and bud s c a l e s  o f  F r a x in u s  e x c e l s i o r  (a sh )  
c o n ta in e d  g r o w t h - i n h i b i t i n g  s u b s t a n c e s ,  and t h a t  when dormancy i s  b ro k e n  by 
c h i l l i n g  o r  t r e a tm e n t  w i th  e t h y l e n e  c h l o r o h y d r i n ,  t h e r e  i s  an  a s s o c i a t e d  d e ­
c r e a s e  i n  th e  l e v e l  o f  t h e  endogenous i n h i b i t o r s .
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Both a c i d  and n e u t r a l  i n h i b i t o r s  w ere  found by Hemberg ( 68) ,  
i n  th e  p e r i p h e r a l  l a y e r s  o f  th e  p o t a t o ,  e s p e c i a l l y  i n  th e  p e e l .  He 
r e p o r t e d  t h a t  th e  a c i d  i n h i b i t o r  d i s a p p e a r e d  a t  th e  end o f  th e  r e s t  
p e r i o d ,  w h i le  t h e  n e u t r a l  on es  rem ained  unchanged  i n  amount. The neu ­
t r a l  f r a c t i o n  w h ich  Hemberg ( 68 ) found to  b e  unchanged in  amount a t  th e  
end o f  r e s t  c o r r e s p o n d s  w i th  t h e  o b s e r v a t i o n s  o f  Blommaert ( 8 ) who ob­
s e r v e d  i n  th e  n e u t r a l  f r a c t i o n  o f  p o t a t o  p e e l i n g  e x t r a c t s ,  one o r  more 
i n h i b i t o r s  w h ich  d i d  n o t  d i s a p p e a r  a t  t h e  end o f  th e  r e s t  p e r i o d .
I n  e a r l i e r  w ork Hemberg ( 66 ) showed t h a t  dorm ant buds o f  a sh  and 
p o t a t o  c o n ta in e d  l a r g e  am ounts o f  i n h i b i t o r s  and th e  amount o f  t h e s e  
i n h i b i t o r s  d e c l i n e d  when dormancy was b ro k e n .  H is  work i n d i c a t e d  a  
dynam ic change i n  t h e  amount o f  i n h i b i t o r s  a s s o c i a t e d  w i th  t h e  em ergence 
from  dormancy.
In  s t u d i e s  by  D ennis  and E d g e r to n  ( 3 0 ) ,  th e y  c o u ld  f i n d  no c o r r e ­
l a t i o n  b e tw een  th e  l e v e l  o f  i n h i b i t i n g  s u b s t a n c e  and dormancy i n  peach  
f lo w e r  b u d s .  H ow ever, Blommaert (9) found t h a t  th e  i n h i b i t o r y  a c t i v i t y  
i n  t h e  e x t r a c t s  from  peach  l e a f  buds and f lo w e r  buds d e c r e a s e d  d u r in g  
th e  c o ld  months o r  dorm ant p e r i o d .
Kawase (87) i n v e s t i g a t e d  th e  r e l a t i o n s h i p  be tw een  p o t a t o  t u b e r  
dormancy and p h o to p e r io d  a p p l i e d  to  th e  m other,  p l a n t s .  T ubers  o b ta in e d  
from  p l a n t s  grown u n d e r  n a t u r a l  day  c o n d i t i o n s  s p r o y te d  f a s t e r  th a n  
th o s e  grown u n d e r  a  t r e a tm e n t  o f  tw o-hour n i g h t  i n t e r r u p t i o n s .  T h is  
e f f e c t  was found  b y  Kawase (87) t o  be more p ronounced  i n  th e  l a t e  v a r i e t y  
N e t t e d  Gem th a n  i n  th e  e a r l y  v a r i e t y  Warba. The r e s u l t s  o f  t h i s  s tu d y  
s u g g e s te d  to  Kawase (87) t h a t  th e  p h o to p e r io d  a p p l i e d  to  a  p o t a t o  p l a n t  
a f f e c t s  t h e  sp eed  o f  s p r o u t i n g  o r  dormancy o f  th e  t u b e r s  w hich i t  p ro d u c e s .
I t  h a s  been  shown in  work by  Kawase (84 & 8 6 ) t h a t  t h e r e  was a 
g r a d u a l  d i s a p p e a r a n c e  o f  th e  i n h i b i t o r ( s )  from th e  dorm ant buds  in d u ced  
by s h o r t - d a y  t r e a t m e n t s .  In  a n o th e r  s tu d y  by  Kawase (85) u s in g  B e tu la  
p u b e sc e n s  ( b i r c h ) ,  he  found th e  i n h i b i t i n g  s u b s t a n c e ( s )  p ro d u ced  i n  a 
b ra n c h  w hich was k e p t  u n d e r  s h o r t  day s  moved to  a n o t h e r  b ra n c h  o f  th e  
same p l a n t  w hich  was k e p t  u n d e r  lo n g  days  and r e t a r d e d  th e  g row th  o f  
th e  b ra n c h  h e l d  u n d e r  lo n g  d a y s .  E a g le s  and W are in g  (44) found t h a t  
th e  i n h i b i t i n g  s u b s ta n c e  e x t r a c t e d  from  le a v e s  o f  B e t u l a  p u b e sc e n s  i n ­
duced dormancy i n  p l a n t s  o f  th e  same s p e c ie s  grown u n d e r  lo n g  day  con­
d i t i o n s .  T hese  same r e s e a r c h e r s  ( 4 4 ) ,  a f t e r  w o rk in g  on th e  i n d u c t i o n  
o f  dormancy i n  B e t u l a  p u b e s c e n s , p ro p o s e d  t h a t  t h e  b a la n c e  o f  t h e  i n h i b ­
i t o r  and g i b b e r e l l i n  p la y e d  an  im p o r t a n t  r o l e  i n  c o n t r o l l i n g  bud dormancy.
W areing  (143) advanced  t h e  h y p o t h e s i s  t h a t  dormancy o r  r e s t  p e r io d  
i s  r e g u l a t e d  by  t h e  i n t e r a c t i o n  b e tw een  endogenous i n h i b i t o r s  and  g i b b e r -  
e l l i n s .  He p r e s e n t e d  e v id e n c e  t h a t  w i n t e r  c h i l l i n g  r e s u l t e d  i n  a n  i n ­
c r e a s e d  l e v e l  o f  endogenous g i b b e r e l l i n s  i n  c e r t a i n  s e e d s  and b u d s .
The q u e s t io n -  o f  w h e th e r  endogenous g i b b e r e l l i n s  p a r t i c i p a t e  in  
c o n t r o l l i n g  th e  r e s t  p e r i o d  a r o s e  from  th e  o b s e r v a t i o n  t h a t  g i b b e r e l l i c  
a c i d  in d u c ed  s p r o u t i n g  o f  p o ta to e s  on o r  o f f  th e  p l a n t  a t  e s s e n t i a l l y  
any  t im e  a f t e r  t u b e r  i n i t i a t i o n  ( 1 2 4 ) .  Smith and R ap p ap o rt  (124) in  
1958, i n d i c a t e d  t h a t  t h e  c o n te n t  o f  endogenous g i b b e r e l l i n - l i k e  su b ­
s t a n c e s  w ere  h i g h e r  i n  s p r o u t i n g  th a n  i n  f r e s h l y  h a r v e s t e d  p o t a t o  t u b e r s .  
I n  a n o th e r  s tu d y  th e s e  same w o rk e rs  (125) found t h e  c o n c e n t r a t i o n  o f  
g i b b e r e l l i n s  i n  th e  t u b e r  t o  rem a in  low d u r in g  th e  dorm ant p e r i o d  and
t
t o  i n c r e a s e  c o n s i d e r a b l y  n e a r  th e  o n s e t  o f  s p r o u t  g ro w th .
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In  1931, M i l l e r (100) s u g g e s te d  t h a t  th e  amount o f  compounds con­
t a i n i n g  s u l f h y d r y l  g ro u p s ,  n o t a b l y  g l u t a t h i o n e  found  in  th e  t u b e r ,  may 
d e te rm in e  w h e th e r  o r  n o t  a  t u b e r  was do rm an t.  E m ilsso n  (45) found th e  
c o n c e n t r a t i o n  o f  g l u t a t h i o n e  to  i n c r e a s e  u n t i l  th e  end o f  t h e  r e s t  
p e r i o d .
Bruinsm a (13) b e l i e v e d  t h a t  th e  g l u t a t h i o n e  c o n te n t  o f  t h e  a p i c a l  
bud i n  p a r t i c u l a r  i s  a  f a c t o r  i n  th e  t e r m i n a t i o n  o f  dormancy o r  r e s t  
p e r i o d .  He sum m arized t h e  p a r t  p la y e d  by grow th  r e g u l a t o r s  i n  t u b e r i z a -  
t i o n  and s p r o u t i n g  by s t a t i n g  " t h a t  i t  seems l i k e l y  t h a t  a n t a g o n i s t i c  
e q u i l i b r i a  o c c u r  b e tw een  g ro w th -p ro m o tin g  and i n h i b i t i n g - s u b s t a n c e s ,  
and In  t h e s e  e q u i l i b r i a  g i b b e r e l l i n - l i k e  compounds prom ote s t o l o n  and 
s p r o u t  g r o w th .”
Tompkins (139) r e p o r t e d  t h a t  d u r in g  th e  r e s t  p e r io d  t h e r e  may be 
a  g r a d u a l  i n c r e a s e  o f  endogenous g i b b e r e l l i c  a c id  in  rhubarb  crown u n t i l  
g ro w th  s t a r t s .  G i b b e r e l l i c  a c i d  was found by Tompkins (13.9) t o  s u b s t i ­
t u t e  f o r  a l l  o r  p a r t  o f  th e  u s u a l  two months o f  crown c h i l l i n g  r e q u i r e d  
b y  rh u b a rb  i n  t h e  f i e l d .
Hyde and M o rr iso n  (76) r e p o r t e d  a  n o n - s i g n i f i c a n t  v a r i e t a l  v a r i ­
a t i o n  i n  pH o f  p o t a t o  t u b e r s .  The d i f f e r e n c e  in  a c i d i t y  due t o  v a r i e ­
t i e s  was a l s o  found  t o  be n o t  s i g n i f i c a n t  by R o b e r tso n  and S m ith  (1 1 0 ) .
B u rto n  (14) c o n ten d ed  t h a t  th e  pH o f  th e  p o t a t o  t u b e r  u s u a l l y  
l i e s  be tw een  5 .6  and  6 .2  d e p en d in g  on th e  s t a g e  o f  m a t u r i t y .
Hyde and M o rr is o n  (76) showed t h a t  pH d e c l i n e d  d u r in g  c o n t in u o u s  
70 d e g re e  F. s t o r a g e .  They a l s o  found a  m arked pH r e d u c t io n  i n  tu b e r s  
s t o r e d  a t  40 d e g re e s  F . ,  p a r t i c u l a r l y  d u r in g  th e  f i r s t  week o f  s to r a g e
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and t h i s  r e d u c t i o n  c o n t in u e d  f o r  f o u r  w eeks . They f u r t h e r  o b se rv e d  
a  pH i n c r e a s e  in  p o t a t o  t u b e r s  t h a t  w ere  c o n d i t io n e d  f o r  c h ip p in g  a t  
70 d e g r e e s  F. a f t e r  b e in g  s t o r e d  a t  40 d e g re e s  F.
Xngold (77) i n v e s t i g a t e d  th e  b u f f e r  complex o f  p o t a t o  sap  t h a t  
i n f l u e n c e d  th e  pH v a l u e s  o f  t u b e r s .  He n o te d  t h a t  th e  m ost im p o r ta n t  
c o n s t i t u e n t s  w ere  o r g a n i c  p h o s p h a te s ,  c i t r a t e s ,  and m a la t e .
J e h l e  and W alker (78) w ork ing  w i th  th e  c e l l  s ap  o f  I r i s h  C o b b le r ,  
e x t r a c t e d  by  a s t a n d a r d  h y d r a u l i c  p r e s s ,  r e p o r t e d  th e  hy d ro g en  io n  con­
c e n t r a t i o n  o f  e a s t e r n  s h o r e  p o ta to  t u b e r s  h e l d  a t  40 d e g re e s  F. to  i n ­
c r e a s e  from  pH 5 .7 7  to  6 .1 1  d u r in g  a  fo u r-m o n th  s t o r a g e  p e r io d  from 
November 18 to  March 15. They p o i n t e d  o u t  t h a t  m o u n ta in  grown p o t a t o  
tu b e r s  i n c r e a s e d  i n  pH d u r in g  th e  f i r s t  two months and d e c r e a s e d  d u r in g  
th e  r e m a in d e r  o f  t h e  fo u r -m o n th  s t o r a g e  p e r i o d .  The pH o f  b o th  e a s t e r n  
sh o re  and  m o u n ta in  grown I r i s h  C o b b le r  t u b e r s  was g r e a t e r  when s t o r e d  a t  
50 d e g r e e s  F. a s  com pared to  40 d e g re e s  F ,
R o b e r tso n  and  Sm ith  (110) r e p o r t e d  t h a t  th e  a c i d i t y  o f  th e  p o t a t o  
tu b e r  i s . in d e p e n d e n t  o f  e n v iro n m en t.  However, th ey  found  th e  a c i d i t y  o f  
th e  t u b e r  i n c r e a s e d  w i th  m a t u r i t y .  They o b se rv ed  t h a t  d u r in g  th e  r e s t  
p e r io d  t h e  r o s e  (ey e )  end o f  th e  t u b e r  was s l i g h t l y  more a c id  t h a n  th e  
h e e l  e n d ,  w i th  th e  c e n t e r  b e in g  i n t e r m e d i a t e .  G e n e r a l ly  th e  a v e ra g e  
v a lu e  r e c o r d e d  f o r  th e  r o s e  (eye) end and h e e l  end was a p p ro x im a te ly  t h a t  
o f  th e  c e n t e r  o f  t h e  t u b e r .  T hroughou t t h e  s p r o u t i n g  p e r io d  th e y  found 
th e  r e g i o n  a round  th e  a c t i v e  eye was v e r y  a c i d ,  b u t  g e n e r a l l y  became l e s s  
a c id  a s  s p r o u t i n g  p r o g r e s s e d  to  Ju n e  a t  w hich tim e a  p r a c t i c a l l y  u n ifo rm  
pH th r o u g h o u t  t h e  t u b e r  was o b t a in e d .
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M i l l e r  (99) found in  dorm ant p o t a t o e s  o f  th e  v a r i e t i e s  I r i s h  
C o b b le r  and E a r l y  Ohio a  g r a d u a l  d e c r e a s e  i n  th e  h y d ro g e n  io n  c o n ce n ­
t r a t i o n  toward th e  c e n t e r  o f  th e  t u b e r ,  w i th  e ach  s u c c e s s i v e  l a y e r  
g iv in g  a  pH v a l u e  s l i g h t l y  l e s s  a c i d  u n t i l  th e  c e n t e r  was re a c h e d ,  
w h ich  was th e  l e a s t  a c i d .  The pH o f  t h e  c e n t e r  was a b o u t  o n e - h a l f  pH 
u n i t  h i g h e r  th a n  t h a t  o f  th e  p e e l .  However, t h i s  d id  n o t  h o ld  t r u e  f o r  
n o n -d o rm an t  t u b e r s  w h ich  showed no d i f f e r e n c e  b e tw een  th e  v a r i o u s  l a y e r s .  
The mean pH v a l u e  f o r  any l a y e r  r a n g e d  from  6 .1  t o  6 .2  f o r  n o n -d o rm an t 
t u b e r s  compared t o  5 .8  when f r e s h l y  dug. He c o n c lu d e d  t h a t ,  "W hether 
t h e r e  i s  any d i r e c t  c o r r e l a t i o n  b e tw een  t h i s  r i s e  i n  pH d u r in g  s t o r a g e  
and th e  end o f  th e  dorm an t p e r i o d  h a s  n o t  been  d e t e r m in e d ."
In  1961 Appleman (2) s t r e s s e d  s u b e r i z a t i o n  as  a  f a c t o r  c o n t r i b u t i n g  
to  dormancy and h e  found  t h a t  t h e  s u b e r i z a t i o n  o f  im m ature  t u b e r s  c o u ld  
b e  r e t a r d e d  o r  p r e v e n te d  by  p l a c i n g  them im m e d ia te ly  i n  m i s t  e x c e l s i o r s .  
Goodwin (52) d e c l a r e d  t h a t  th e  do rm an t p e r i o d  o f  p o t a t o  t u b e r s  c o u ld  be 
t e r m in a t e d  w i t h i n  s e v e n  days by  s t o r i n g  th e  t u b e r s  u n d e r  m o is te n e d  c o n d i ­
t i o n s  a t  t e m p e r a tu r e s  o f  20 to  35 d e g re e s  C. and w i th  r e a s o n a b le  a e r a t i o n .  
D r y - s to r e d  t u b e r s  were  dorm ant f o r  a t  l e a s t  s ev e n  weeks u n d e r  t h e  same 
te m p e r a tu r e  c o n d i t i o n s .
Sm ith  ( 1 2 2 ) ,  r e p o r t i n g  on th e  a v e r a g e s  from t h r e e  s e t s  o f  d e t e r ­
m i n a t i o n s ,  showed t h a t  th e  v a r i e t y  W hite  Rose h ad  th e  s h o r t e s t  r e s t  p e r io d  
and h i g h e s t  r a t e  o f  r e s p i r a t i o n  fo l lo w e d  by E a r ly  Ohio w i th  B l i s s  Triumph 
and I r i s h  C o b b le r  h a v in g  th e  l o n g e s t  r e s t  p e r io d  and lo w e s t  r a t e s  o f  r e s ­
p i r a t i o n .  He, t h e r e f o r e ,  showed a  d i r e c t  r e l a t i o n s h i p  b e tw een  th e  r a t e  o f  
r e s p i r a t i o n  o f  each  o f  th e  f o u r  v a r i e t i e s  and th e  l e n g t h s  o f  t h e i r  r e s t  
p e r i o d s  when s t o r e d  a t  25 d e g re e s  C.
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D o ro th y  and Bonner (41) in c lu d e d  p r o p e r  p h o to p e r io d ,  t r e a tm e n t  
w i th  th e  a p p r o p r i a t e  t e m p e r a t u r e ,  a p p l i c a t i o n  o f  g i b b e r e l l i c  a c i d ,  a p ­
p l i c a t i o n s  o f  e th y le n e  c h lo r o h y d r in ,  and i n  some c a s e s ,  th e  mere p a s s ­
age  o f  t im e  among th e  f a c t o r s  which a r e  n e c e s s a r y  to  end dormancy i n  
t i s s u e s  o r  o rg a n s  o f  p l a n t s .  They s u g g e s te d  th e  h y p o th e s i s  t h a t  th e  
g e n e t i c  m a t e r i a l  i n  th e  dorm an t c e l l  i s  c o m p le te ly  o r  n e a r l y  c o m p le te ly  
r e p r e s s e d .  The g e n e t i c  m a t e r i a l  i s  u n a b le  t o  e x p re s s  i t s e l f  s i n c e  t h e  
p r o d u c t io n  o f  th e  m e s s e n g e r ,  RNA, which i s  e s s e n t i a l  t o  enzyme s y n t h e s i s  
and h e n ce  to  grow th  and m e ta b o lism  i s  p r e v e n t e d .  Based upon t h i s  h y p o th ­
e s i s  th e  c o n c lu s io n  was p u t  f o r t h  t h a t  t h e  g e n e t i c  m a t e r i a l  o f  buds on 
dorm an t p o t a t o  t u b e r s  w e re  l a r g e l y  i n  a  r e p r e s s e d  s t a t e ,  and t h a t  th e  
b r e a k in g  o f  dormancy i s  accom panied  by d e r e p r e s s i o n  o f  t h i s  g e n e t i c  
m a t e r i a l .
As p r e v i o u s l y  m e n t io n e d  Simmonds (118) p o in te d  o u t  t h a t  dormancy 
in  o a t s ,  p e a n u t s ,  a  c l o v e r ,  and p o t a to e s  a p p e a r s  to  b e  u n d e r  a  b r o a d ly  
a d d i t i v e  p o ly g e n ic  c o n t r o l .
Appleman (1) u s i n g  th e  v a r i e t y  McCormick e s t a b l i s h e d  t h a t  s im p ly  
by rem oving t h e  s k in  from  p o ta to  t u b e r s  a t  any  s t a g e  o f  th e  r e s t  p e r io d  
would b r i n g  a b o u t  s p r o u t i n g  w i th in  t e n  d a y s ,  i f  f a v o r a b l e  e x t e r n a l  con ­
d i t i o n s  p r e v a i l e d .  He i n f e r r e d  t h a t  t h e  e l i m i n a t i o n  o r  a b b r e v i a t i o n  o f  
t h e  r e s t  p e r i o d  i s  c o r r e l a t e d  w ith  an i n c r e a s e d  oxygen a b s o r p t i o n  and an  
a c c e l e r a t e d  r a t e  o f  r e s p i r a t i o n  t h a t  r e s u l t e d  from t h e  rem oval o f  th e  s k i n  
from  t u b e r s .
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Tagawa and Okazawa (134 ) o b s e r v e d  t h a t  d u r i n g  dorm ancy  th e  r a t e  
o f  r e s p i r a t i o n  g r a d u a l l y  s lo w ed  down, b u t  a t  th e  end o f  t h e  d o rm an t 
p e r i o d  i t  r o s e  r a p i d l y ,  and  t h i s  o c c u r r e d  i n  t h e  t e r m i n a l  bud  o n l y .
T h e s e  w o rk e rs  c o n c lu d e d  t h a t  th e  a p i c a l  bud p l a y s  a  s p e c i a l  p a r t  i n  
do rm ancy . B u r to n  (16) p o i n t e d  o u t  t h a t  i t  was a  w e l l  known f a c t  t h a t  
t h e  r e s p i r a t i o n  o f  f r e s h l y  h a r v e s t e d ,  im m atu re  p o t a t o  t u b e r s  p ro d u c e d  
c a r b o n  d i o x i d e  a t  a  r a t e  much h i g h e r  t h a n  t h a t  e x h i b i t e d  b y  m a tu r e  
t u b e r s .  T h i s  p r o d u c t i o n  o f  c a rb o n  d i o x i d e  was fo u n d  t o  f a l l - o f f  r a p i d l y  
d u r i n g  t h e  f i r s t  two w eeks o f  s t o r a g e  t o  a  c o m p a r a t i v e l y  low  and  f a i r l y  
c o n s t a n t  l e v e l .
Workman and  Twomey (148) fo u n d  th e  bud an d  p a ren ch y m a  t i s s u e  
r e s p i r a t i o n  r a t e s  w e re  t h e  same u n t i l  t e r m i n a t i o n  o f  t h e  r e s t  p e r i o d ,  
a f t e r  w h ich  bu d  r e s p i r a t i o n  e x c e e d e d  p a ren ch y m a  r e s p i r a t i o n .
The b e l i e f  was p u t  f o r t h  by  B ru in sm a  (13) t h a t  t h e  g l u t a t h i o n e  
c o n t e n t  o f  t h e  a p i c a l  b u d ,  i n  p a r t i c u l a r ,  i s  a  f a c t o r  i n  t h e  t e r m i n a t i o n  
o f  dorm ancy o r  t h e  r e s t  p e r i o d .  He d e c l a r e d  t h a t  d o rm a n t  p o t a t o  t u b e r s  
r e s p i r e d  a t  a  s lo w  r a t e  i n  o r d e r  t o  p r o v i d e  t h e  e n e r g y  n e e d e d  t o  m a i n t a i n  
t h e  d i f f e r e n c e s  i n  c o n c e n t r a t i o n s  an d  p o t e n t i a l s  w hich  a r e  e s s e n t i a l  t o  
t h e  b i o l o g i c a l  s t r u c t u r e  o f  t h e  t u b e r .  H ow ever, a t  t h e  end  o f  t h e  d o rm a n t  
p e r i o d  th e  r e s p i r a t i o n  r a t e  i n c r e a s e d  b e c a u s e  g ro w th  and  d i f f e r e n t i a t i o n
o f  t h e  s p r o u t s  r e q u i r e  l a r g e  s u p p l i e s  o f  e n e r g y .
S o l u t i o n s  o f  t h i o u r e a  w e re  fo u n d  b y  Denny (31 )  t o  c a u s e  g ro w th  o f
tw o o r  m o re ,  o f t e n  f o u r  o r  f i v e ,  b u d s  from  a  s i n g l e  ey e  o f  t h e  p o t a t o .
I n  t e s t i n g  224 d i f f e r e n t  c h e m i c a l s  t o  b r e a k  t h e  r e s t  p e r i o d  o f  p o t a t o e s  
D enny (32) o b s e r v e d  t h a t  o f  a l l  t h e  c h e m i c a l s  u s e d  th e  b e s t  r e s u l t s  w e re
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o b t a i n e d  w i th  e th y le n e  c h lo r o h y d r in ;  how ever, sodium  and p o ta s s iu m  
th i o c y a n a t e  gave n o t a b l y  good r e s u l t s .  On t h e  o t h e r  h an d , w ork  done 
by Townsend (140) showed t h a t  a 0 .7 5  to  1 .0  p e r  c e n t  s o l u t i o n  o f  
ammonium th io c y a n a t e  u s e d  as  an i n s t a n t  d ip  was s u f f i c i e n t  to  induce  
s p r o u t i n g  and to  b r e a k  th e  r e s t  p e r i o d  o f  B l i s s  Triumph p o t a t o e s .  He 
p ro d u c e d  y i e l d s  and o b t a in e d  p l a n t  s t a n d s  w i th  th e  ammonium t h io c y a n a te  
t r e a t m e n t  t h a t  were c o m p arab le ,  and  i n  m ost c a s e s ,  h i g h e r  t h a n  th e  c u s ­
tom ary  t r e a tm e n t  w i th  e th y le n e  c h lo r o h y d r in .
I n  1932, S t u a r t  and  M i l s t e a d  (132) s t a t e d  t h a t  e t h y l e n e  c h lo r o ­
h y d r i n  and sodium t h i o c y a n a t e  w ere  th e  m ost e f f e c t i v e  c h e m ic a ls  employed 
i n  b r e a k in g  th e  r e s t  p e r i o d  o f  p o t a t o e s  and c o u ld  have co m m erc ia l  p o s s i ­
b i l i t i e s  .
In  f o r c i n g  g l a d i o l i ,  Loomis (92) found t h a t  h ig h  s t o r a g e  tem p e ra ­
t u r e s  o f  3 2 ,  35, o r  37 d e g re e s  C. a lo n e  o r  i n  c o m b in a t io n  w i t h  a  f iv e  
p e r  c e n t  e th y le n e  c h lo r o h y d r in  d ip  gave th e  b e s t  r e s u l t s  f o r  b re a k in g  
th e  r e s t  p e r i o d .
Denny (34) em ployed 0 .5  to  2 .0  cc  o f  e th y l e n e  c h lo r o h y d r in  p e r  
100  grams o f  conns to  h a s t e n  th e  g e r m in a t io n  o f  f r e s h l y  h a r v e s t e d  g l a d i ­
o lu s  co rm s. The t r e a t e d  conns o f  t h e  v a r i e t i e s  M in u e t ,  S c a r l e t  T r in c e p s ,  
and  M rs. Leon D ouglas showed 90 t o  100 p e r  c e n t  g e r m in a t io n  a f t e r  50 days  
compared to  th e  c o n t r o l  l o t s  w hich showed 0 to  28 p e r  c e n t  g e r m in a t io n  
a f t e r  180 d a y s .
The g e rm in a t io n  o f  g l a d i o l u s  corms t r e a t e d  w i th  e t h y l e n e  c h lo r o ­
h y d r i n  was found to  b e  p rom pt by Denny (3 3 ) .  The range  o f  c o n c e n t r a t i o n s  
g iv in g  good s p r o u t s  w e re  from 4 cc  p e r  l i t e r  f o r  f o u r  days t o  2 cc p e r
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l i t e r  f o r  two d a y s .  The g e r m in a t io n  was h a s te n e d  even a t  1 cc  p e r  l i t e r  
f o r  one d a y ,  b u t  some o f  th e  corms f a i l e d  to  re s p o n d .
Kehr _et h i .  ( 88 ) s t r e s s e d  t h a t  p o ta s s iu m  o r  sodium th io c y a n a t e  
and e th y le n e  c h lo r o h y d r in  w ere  t h e  c h e m ic a ls  u s e d  m ost s u c c e s s f u l l y  f o r  
th e  p u rp o se  o f  b r e a k in g  th e  r e s t  p e r io d  i n  p o t a t o  t u b e r s .  T h e i r  e v i ­
dence showed t h a t  th e  t h i o c y a n a t e  t r e a tm e n t  was b e s t  when t u b e r s  were 
c u t  and t r e a t e d  and  th e n  p l a n t e d  im m e d ia te ly .  W hereas, th e  e th y le n e  
c h lo r o h y d r in  t r e a t m e n t  was m ore s a t i s f a c t o r y  w here  p o t a t o e s  w ere t r e a t e d  
whole and s h ip p e d  a f t e r  t r e a t m e n t .
G u th r i e  ( 5 6 ) ,  w o rk in g  w i th  bud grow th  a t  th e  c u t  s u r f a c e  o f  p o t a t o  
tu b e r s  w i t h  v a r i o u s  g row th  r e g u l a t o r s ,  found t h a t  low c o n c e n t r a t i o n s  o f  
i n d o l e a c e t i c  a c i d  (IAA) h ad  a  s l i g h t  dormancy b r e a k in g  e f f e c t .
H opk ins  ( 7 1 ) ,  w o rk in g  w i th  l e t t u c e  s e e d ,  w hich  r e q u i r e  r e d  l i g h t
exp o su re  t o  s t i m u l a t e  g e r m in a t io n ,  showed t h a t  th e  g i b b e r e l l i c  a c id
t r e a tm e n t  can s u b s t i t u t e  f o r  r e d  l i g h t .  He a l s o  r e p o r t e d  t h a t  dormancy
o f  b u lb s ,  co rm s , and tu b e r s  c an  be b ro k e n  by g i b b e r e l l i c  a c i d .
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Donoho and W alker (3 9) r e c o g n iz e d  t h a t  g i b b e r e l l i c  a c i d  can ta k e  
th e  p l a c e  o f  m o s t  o f  th e  c h i l l i n g  r e q u i r e m e n t  o f  th e  E l b e r t a  peach  when 
u sed  a t  c o n c e n t r a t i o n s  o f  1 ,0 0 0  t o  4 ,0 0 0  ppm.
G i b b e r e l l i c  a c id  was found  to  s u b s t i t u t e  f o r  a l l  o r  p a r t  o f  th e  
u s u a l  two m onths o f  c h i l l i n g  r e q u i r e d  by rh u b a rb  crowns i n  t h e  f i e l d  
(1 3 9 ) .  Tompkins (139) d e c l a r e d  t h a t  i f  th e  r e s t  p e r io d  o f  rh u b a rb  crowns 
i s  s i m i l a r  to  t h e  r e s t  p e r i o d  o f  p o t a t o  t u b e r s ,  a  g i b b e r e l l i c  a c id  a p p l i ­
c a t i o n  may s im p ly  i n c r e a s e  t h e  l e v e l  o f  g i b b e r e l l i c  a c i d  n e c e s s a r y  to  
in d u ce  g ro w th .
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Cooper and Peynado (21) d e c l a r e d  t h a t  th e  p r i n c i p a l  e f f e c t  o f  
g i b b e r e l l i c  a c id  on c i t r u s  was to  h a s t e n  th e  b r e a k in g  o f  dorm ancy, 
w h e th e r  i t  o c c u r re d  i n  th e  w i n t e r ,  s p r i n g ,  o r  summer.
I n h i b i t i o n  o f  l i n e a r  grow th o f  p e a r  t r e e s  r e s u l t e d  when th e  s e e d ­
l i n g s  w ere  s p ra y e d  w i t h  1 0 0 , 300, and 1 ,0 0 0  ppm g i b b e r e l l i n  a s  compared 
t o  t h e  c o n t r o l s  (104) .
The f o l i a g e  and f r u i t  o f  4 5 - y e a r  o ld  p e ca n  t r e e s  were s p ra y e d  to  
r u n - o f f  w i t h  a 200 ppm aqueous s o l u t i o n  o f  p o ta s s iu m  g i b b e r e l l a t e  (KGA) 
and 0 .0 5  p e r  c e n t  Texy d e t e r g e n t  a s  a w e t t i n g  a g e n t  (1 2 8 ) .  S p a rk s  (128) 
found t h a t  KGA a p p l i e d  Ju n e  1 in d u c ed  33 p e r  c e n t  o f  th e  dorm ant t e r m in a l  
and a p i c a l  buds o f  p e c a n  to  b r e a k  w i t h i n  t h r e e  weeks a f t e r  a p p l i c a t i o n ;  
how ever, s u b s e q u e n t  a p p l i c a t i o n s  o f  KGA d id  n o t  a f f e c t  bud b r e a k .  The 
s h o o t  g ro w th  was s p i n d l y  and th e  l e a v e s  w ere s m a l l e r  th a n  n o rm a l and 
b o th  s h o o t s  and le a v e s  were c h l o r o t i c .  The a p p l i c a t i o n  o f  400 to  600 ppm 
KGA i n  J u n e  and J u l y ,  1965, r e s u l t e d  i n  e s s e n t i a l l y  com ple te  i n h i b i t i o n  
o f  c a t k i n s  i n  1966 ( 1 2 8 ) .
W iggans and M a r t in  (145) r e p o r t e d  t h a t  i n c r e a s i n g  th e  c o n c e n t r a ­
t i o n  o f  g i b b e r e l l i c  a c i d  from 0 to  5 ,0 0 0  ppm r e s u l t e d  i n  e a r l i e r  a v e ra g e  
g e r m in a t io n  o f  pecan  s e e d s .  The ra n g e  o f  g e r m in a t io n  t im es  v a r i e d  from 
a low o f  45  to  75 days a f t e r  p l a n t i n g ,  f o r  5 ,0 0 0  ppm, to  a  h ig h  o f  67 
to  103 d a y s ,  f o r  th e  c o n t r o l  t r e a tm e n t .
D oorenbos (40) d e m o n s t ra te d  t h a t  g i b b e r e l l i c  a c id  a p p l i e d  as  a  
f o l i a r  s p r a y  o r  a s  a d i p  t r e a tm e n t  t o  w hole  p o t a t o e s ,  s h o r t e n e d  th e  r e s t  
p e r io d  and prom oted  s p r o u t  e l o n g a t io n  o f  p o t a t o e s .  W ith in  t e n  days  a f t e r  
a p p l i c a t i o n ,  s p r o u t s  a b o u t  3 cm. lo n g  w ere  e v i d e n t  on t r e a t e d  t u b e r s
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r e g a r d l e s s  w h e th e r  t h e  c o n c e n t r a t i o n  o f  th e  g i b b e r e l l i c  a c i d  was 25,
5 0 ,  o r  100 m g . / l . ,  w h i l e  th e  c o n t r o l  a p p e a re d  to  be d o rm a n t .
H i e l e  (70) r e p o r t e d  t h a t  w i t h i n  t h r e e  weeks a f t e r  d ip p in g  un­
s p r o u te d  t u b e r s  in  a  12 .5  ppm s o l u t i o n  o f  g i b b e r e l l i c  a c i d  th e  tu b e r s  
h ad  p ro d u ced  more s p r o u t s  than  th e  u n t r e a t e d  t u b e r s .  The s p r o u t s  were 
l o n g e r ,  t h i n n e r ,  b r a n c h e d ,  and h ad  v e ry  s m a l l  l e a v e s .
M a j e s t i c  p o t a t o  t u b e r s  w e re  soaked  i n  g i b b e r e l l i c  a c i d  a t  100 
u g . / m l .  and lO u g . /m l .  f o r  two h o u r s  by Briam e t  a l .  ( 1 2 ) .  These  
t r e a t e d  t u b e r s  b egan  t o  s p r o u t  w i t h i n  two weeks a f t e r  a p p l i c a t i o n ,  
w h i l e  t h e  c o n t r o l  t u b e r s  were s t i l l  c o m p le te ly  d o rm an t.  O b s e rv a t io n s  
made 64 days a f t e r  t r e a tm e n t  showed t h a t  th e  s h o o t s  from g i b b e r e l l i c  
a c i d  t r e a t e d  t u b e r s  w ere  more num erous , l e s s  c o n f in e d  t o  th e  a p e x ,  and 
w ere  more b ra n c h e d  th a n  th o s e  on th e  c o n t r o l  t u b e r s .
I t  was shown by Sm ith  and R appaport  (123) t h a t  u n d e r  c o n t r o l l e d  
te m p e r a tu r e  a  c o n c e n t r a t i o n  o f  g i b b e r e l l i c  a c i d  a s  low a s  0 .0 0 1  ppm was
e f f e c t i v e  i n  c u r t a i l i n g  th e  r e s t  p e r io d  o f  p o t a t o  t u b e r s .  I n  a n o th e r
s tu d y  S m ith  and R ap p ap o rt  (125) found  th e  c o n t e n t  o f  g i b b e r e l l i n - l i k e  
s u b s ta n c e s  rem a in ed  low i n  p o t a t o  t u b e r s  s t o r e d  a t  20 d e g r e e s  C. d u r in g  
th e  f i r s t  t h r e e  sam p lin g  d a t e s .  The c o n te n t  o f  g i b b e r e l l i n - l i k e  sub ­
s t a n c e s  was found  to  be 0 .0 0 0 4 ,  0 .0 0 0 0 8 ,  and 0 .0 0 0 0 9 5  u g .  p e r  gram
f r e s h  t i s s u e  a t  h a r v e s t  and 12 a n d  24 days a f t e r  h a r v e s t .  N ear th e  tim e
o f  s p r o u t i n g  th e  g i b b e r e l l i n  c o n t e n t  i n c r e a s e d  to  0 .0029  u g .  p e r  gram 
f r e s h  t i s s u e .  These  w o rk e rs  c o n c lu d e d  t h a t  w h e th e r  th e  i n c r e a s e  i n  con­
t e n t  o f  endogenous g i b b e r e l l i n s  p re c e d e s  o r  i s  a  co n seq u en ce  o f  s p r o u t ­
in g  n eed s  f u r t h e r  i n v e s t i g a t i o n .
In  1965, c o n c e n t r a t i o n s  o f  0 ,  0 .0 0 1 ,  0 .0 1 ,  0 . 1 ,  and 1 .0  ppm o f  
the  p o ta s s iu m  s a l t  o f  g i b b e r e l l i c  a c i d  w ere  a p p l i e d  to  w h i te  p o t a t o  
t u b e r s  h e ld  a t  5 ,  10, 15, 20, and 25 d e g re e s  C. by Sm ith  and R ap p ap o rt  
(1 2 6 ) ,  The r a t e s  o f  s p r o u t i n g  o f  th e  t u b e r s  showed two g e n e r a l  t r e n d s :  
( 1) a s  th e  s t o r a g e  te m p e r a tu r e  i n c r e a s e d ,  th e  r a t e  o f  s p r o u t i n g  i n ­
c r e a s e d ;  and  ( 2 ) a s  th e  c o n c e n t r a t i o n  o f  a p p l i e d  g i b b e r e l l i c  a c i d  i n ­
c r e a s e d ,  s p r o u t i n g  i n c r e a s e d ,  a l th o u g h  a t  m o s t  s t o r a g e  te m p e r a tu r e s  th e  
e f f e c t  was more e v id e n t  a t  g i b b e r e l l i c  a c i d  c o n c e n t r a t i o n s  above 0 . 0 1  
ppm. They c o n c lu d e d  t h a t  t h e s e  te m p e r a tu r e  t r e a t m e n t s  h ad  no a p p a r e n t  
e f f e c t  on t h e  l e n g th  o f  r e s t  p e r i o d .  H owever, th ey  found  t h a t  te m p e ra - ,  
t u r e  d e f i n i t e l y  a f f e c t e d  t h e  g row th  o f  s p r o u t s  once th e  r e s t  p e r i o d  was 
t e r m i n a t e d .
Guzman (57) w i th  t r e a t m e n t s  c o n s i s t i n g  o f  0 , 5 ,  1 . 0 ,  and 1 .5  ppm 
g i b b e r e l l i c  a c i d ,  w i th  d ip p in g  t im es  o f  1 , 3 0 ,  60, 120, and  240 s e c o n d s  
a p p l i e d  to  Red P o n t i a c  p o t a t o e s ,  found  t h a t  t u b e r s  d ip p e d  fo u r  m in u te s  
i n  a s o l u t i o n  c o n t a i n i n g  1 .0  ppm g i b b e r e l l i c  a c i d  s p r o u te d  5 to  7 days  
b e f o r e  th e  c o n t r o l  p o ta s s iu m  t h i o c y a n a t e  t r e a t m e n t .  He co n c lu d ed  t h a t  
l e v e l s  o f  0 .5  to  2 .0  ppm o f  t h e  p o ta s s iu m  s a l t  o f  g i b b e r e l l i c  a c i d  were 
e f f e c t i v e  i n  b r e a k in g  dormancy i n  Red P o n t i a c  p o t a t o e s .
Guzman (58) e s t a b l i s h e d  t h a t  1 .0  ppm o f  g i b b e r e l l i c  a c id  p rom oted  
more r a p i d  g e m i n a t i o n  th a n  p o ta s s iu m  o r  ammonium t h i o c y a n a t e ,  b u t  y i e l d s  
were  n o t  s i g n i f i c a n t l y  a f f e c t e d .  However, th e  g i b b e r e l l i c  a c id  t r e a t e d  
t u b e r s  g e m i n a t e d  e a r l y  and  grew  f a s t e r  th a n  th e  p o ta s s iu m  o r  ammonium 
th i o c y a n a t e  t r e a t e d  t u b e r s .
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Guzman (59 ) i n  1963 p ro v id e d  e v id e n c e  t h a t  v a r i e t i e s  i n h e r e n t l y  
r e q u i r i n g  lo n g e r  r e s t  o r  dorm ant p e r io d s  a l s o  r e q u i r e  h i g h e r  l e v e l s  o£ 
g i b b e r e l l i c  a c id  to  a c t i v a t e  s p r o u t i n g .  He c a l c u l a t e d  a s i g n i f i c a n t  
i n c r e a s e  i n  s p r o u t i n g  and y i e l d  w i th  Red LaSoda a t  l e v e l s  o f  2 .0  and 3 .0  
ppm g i b b e r e l l i c  a c id  a s  compared to  l .C  ppm g i b b e r e l l i c  a c i d .  Guzman 
(59) a l s o  showed a  v a r i e t a l  d i f f e r e n c e  b e tw een  Red P o n t i a c  and Red La­
Soda . Red P o n t i a c  r e q u i r e d  1 .0  ppm g i b b e r e l l i c  a c i d  and Red LaSoda 2 .0  
to  3 .0  ppm g i b b e r e l l i c  a c i d  t o  in d u c e  s p r o u t i n g .
R ap p ap o rt  ej: a i .  (106) s p ra y e d  p l a n t s  o f  th e  v a r i e t y  W hite  Rose 
fou r*  two, and one week b e f o r e  h a r v e s t  w i th  s o l u t i o n s  t h a t  c o n ta in e d  0 , 
10, 50 ,  100, and 500 ppm g i b b e r e l l i c  a c i d .  A t h a r v e s t  t u b e r s  from  a l l  
t r e a t m e n t s  were  c u t  and p l a n t e d .  T ubers  t h a t  showed th e  m ost a c c e l e r ­
a t e d  r a t e  o f  em ergence w ere  t r e a t e d  f o u r  weeks b e f o r e  h a r v e s t  w i th  500 
ppm g i b b e r e l l i c  a c i d .  R ap p a p o r t  e t  a l .  (107) t r e a t e d  t u b e r s  o f  W hite  
Rose w i th  c o n c e n t r a t i o n s  v a r y i n g  from 25 to  2 ,0 0 0  u g . / m l .  g i b b e r e l l i c  
a c i d  and  w ere  a b le  t o  h a s t e n  s p r o u t  em ergence by  two to  t h r e e  w eeks . A 
r e d u c t i o n  i n  m u l t i p l e  s p r o u t i n g  o f  t h e  a p i c a l  eye  o f  W hite  Rose p o t a t o e s  
r e s u l t e d  a f t e r  t u b e r s  w ere  d ip p e d  i n  s o l u t i o n s  c o n t a i n i n g  2 ,0 0 0  u g . / m l .  
o f  g i b b e r e l l i c  a c id  a s  com pared w i th  50 o r  500 u g . / m l .  o f  g i b b e r e l l i c  
a c i d .
S m e l tz e r  and Mackay (121) t r e a t e d  th e  v a r i e t y  Keswick w i th  0 ,  2 ,  
4 ,  6 , 8 , and 10 ppm g i b b e r e l l i c  a c i d .  The s e e d  t u b e r s  w ere  d ip p ed  f o r  
two m in u te s  and a l lo w e d  t o  d r a i n ,  th e n  th e y  w ere  q u a r t e r e d  th ro u g h  th e  
s tem  end and p l a n t e d  im m e d ia te ly .  A h i g h l y  s i g n i f i c a n t  r e d u c t i o n  in  
mean t u b e r  s i z e  was fo u n d  i n  a l l  g i b b e r e l l i c  a c i d  t r e a t m e n t s .  A l l
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g i b b e r e l l i c  a c i d  t r e a tm e n t s  s i g n i f i c a n t l y  i n c r e a s e d  th e  number o f  s tem s 
and th e  g r e a t e s t  number o f  s tem s was n o te d  in  t h e  6 ppm t r e a t m e n t .  The 
number o f  t u b e r s  p ro d u ced  w ere  found t o  be c l o s e l y  c o r r e l a t e d  w i t h  th e  
number o f  s te m s .
Whole t u b e r s  o f  th e  v a r i e t i e s  R oyal K idney , U p - to -D a te ,  an d  
Voran w ere  d ip p e d  i n  w a te r  s o l u t i o n s  o f  g i b b e r e l l i c  a c i d  a t  c o n c e n t r a ­
t i o n s  o f  2 5 ,  50 , and 100 ppm f o r  5 o r  90 m in u te s  by  Choudhuri and  Ghose 
( 2 0 ) .  They o b ta in e d  c o m p le te  s p r o u t i n g  o f  a l l  t u b e r s  in  21 to  35 days 
a f t e r  t r e a tm e n t  w i th  g i b b e r e l l i c  a c i d .  T re a te d  t u b e r s  d eve loped  s p r o u t s  
w i t h i n  s e v e n  d a y s .  The 100 ppm g i b b e r e l l i c  a c i d  t r e a tm e n t  had a  more 
p ro n o u n ced  e f f e c t  th a n  e i t h e r  th e  25 o r  th e  50 ppm g i b b e r e l l i c  a c i d  
t r e a t m e n t s  i n  b r e a k in g  th e  r e s t  p e r i o d .  These w o rk e r s  ag reed  w i t h  
Denny (31) t h a t  v a r i e t i e s  d i f f e r  i n  t h e i r  g i b b e r e l l i c  a c id  r e q u i r e m e n t s  
f o r  b r e a k in g  r e s t .
In  s t o r a g e  s t u d i e s  Timm e t  a l .  (138) found t h a t  the  s p r o u t i n g  
r e s p o n s e  to  g i b b e r e l l i c  a c i d  t r e a tm e n t  d e c re a se d  w i t h  time a f t e r  h a r ­
v e s t .  G i b b e r e l l i c  a c i d  p rom oted  s p r o u t i n g  more a t  77 d eg rees  F. t h a n  
a t  41 d e g re e s  F. They a l s o  o b se rv ed  t h a t  seed  t r e a t e d  w ith  g i b b e r e l l i c  
a c i d  and  c o r r o s i v e  s u b l im a te  i n  c o m b in a t io n  p rom oted  emergence m ore 
r a p i d l y  th a n  t r e a tm e n t  w i th  g i b b e r e l l i c  a c id  a l o n e .
C houdhuri and Ghose (20) r e p o r t e d  t h a t  p l a n t s  from seed  p i e c e s  
t r e a t e d  w i th  g i b b e r e l l i c  a c i d  p ro d u ced  a  h ig h  p e r  c e n t  o f  deform ed 
t u b e r s  i n  th e  v a r i e t i e s  R oyal K idney , U p - to -D a te ,  and  Voran. T h is  i s  
i n  a c c o rd a n c e  w i th  th e  f i n d i n g s  o f  MacLeod and H o w att  (94) who fo u n d  a l l  
p o t a t o e s  p roduced  on p l a n t s  t r e a t e d  w i th  p o ta s s iu m  g i b b e r e l l a t e  an d  g ib ­
b e r e l l i c  a c i d  showed c e r t a i n  m a l fo rm a t io n s .
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Indueinp; R es t  a n d /o r  Dormancy
B arn a rd  and Warden (5) a p p l i e d  m a le ic  h y d ra z id e  to  p o t a t o  p l a n t s  
a t  0 .1  and 0 .5  p e r  c e n t  c o n c e n t r a t i o n s  two weeks a f t e r  em ergence , and 
found an  in c r e a s e d  s e t  i n  t u b e r  num ber, b u t  s m a l l e r  t u b e r s  r e s u l t e d  w i th  
b o th  c o n c e n t r a t i o n s .  Many second  g ro w th s  and a e r i a l  t u b e r s  r e s u l t e d  
from th e  0 .5  p e r  c e n t  a p p l i c a t i o n .  Z uke l (152) r e p o r t e d  no i n h i b i t i o n  
o f  v in e  g row th  and no y i e l d  r e d u c t i o n  w i t h  c o n c e n t r a t i o n s  o f  m a le ic  
h y d r a z id e  up to  0 .3  p e r  c e n t .  These r e s u l t s  w ere  o b ta in e d  when p o t a t o  
p l a n t s  o f  G reen  M ounta in  w ere  s p ra y e d  s e v e n  weeks a f t e r  p l a n t i n g ,  Z ukel 
(152) a l s o  n o te d  t h a t  a f t e r  t u b e r s  from t h e  0 .3  p e r  c e n t  p l o t s  w ere  
s t o r e d  a t  room te m p e ra tu re  f o r  f i v e  m o n th s ,  no s p r o u t s  had  d e v e lo p e d ;  
w h e re a s ,  t u b e r s  from  u n t r e a t e d  p l o t s  had  numerous s p r o u t s .
F r i e s e n  and Howat (49) o b se rv ed  t h a t  th e  s i z e  o f  p o t a t o  p l a n t s  
was g r e a t l y  red u c ed  a f t e r  m a le ic  h y d r a z id e  was a p p l i e d  a t  0 .2 5  and 0 .5  
p e r  c e n t  two weeks a f t e r  em ergence . D e n ise n  (29) r e p o r t e d  th e  p ro d u c ­
t i o n  o f  a e r i a l  tu b e r s  from  p l a n t s  r e c e i v i n g  3 ,0 0 0  and 6 ,0 0 0  ppm o f  
m a le ic  h y d r a z id e  a t  th e  p re -b lo o m  s t a g e  and from  p l a n t s  s p ra y e d  w i th
6 ,0 0 0  ppm m a le ic  h y d r a z id e  a t  th e  f u l l  bloom  s t a g e .  He a l s o  m a in ta in e d  
t h e r e  was o n ly  a  s l i g h t  l a g  i n  th e  s p r o u t i n g  o f  tu b e r s  from m a le ic  h y d r a ­
z id e  t r e a t e d  p l o t s  compared to  th e  u n t r e a t e d  c o n t r o l .
I t  was s u g g e s te d  by  W it tw e r  and  P a t e r s o n  (14-7) t h a t  a  c o n c e n t r a ­
t i o n  o f  2 ,5 0 0  ppm m a le ic  h y d r a z id e  a p p l i e d  b e f o r e  h a r v e s t  would g iv e  
co m p le te  i n h i b i t i o n  o f  s p r o u t i n g  and 500 t o  1 ,000  ppm would g iv e  a lm o s t  
com ple te  s p r o u t  i n h i b i t i o n  i f  a p p l i e d  f o u r  t o  s i x  weeks b e f o r e  h a r v e s t .
M ich en e r  (97) d e m o n s t ra te d  t h a t  a p i c a l  dom inance c o u ld  be  p ro d u ced  
a r t i f i c i a l l y  In  th e  v a r i e t i e s  B l i s s  T rium ph , W hite  R ose , and R u s s e t  by
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a p p l y i n g  i n d o l c a c t i c  a c i d  to  t h e  a p e x  o f  t h e  t u b e r s .  He p r o p o s e d  t h a t  
a n  a u x i n  i n h i b i t e d  bud  g ro w th  i n  d o rm a n t  t u b e r s ,  an d  t h a t  re m o v a l  o f  
t h e  a u x in  by t h e  a c t i o n  o f  e t h y l e n e  c h l o r o h y d r i n  p e r m i t s  g ro w th  t o  p r o ­
c e e d  .
Denny (3 5 )  fo u n d  t h a t  corm s o f  s e v e r a l  g l a d i o l u s  v a r i e t i e s  c o u ld
b e  h e l d  i n  a  d o rm a n t  c o n d i t i o n  f o r  s i x  m o n ths  o r  l o n g e r  a f t e r  h a r v e s t
b y  s t o r i n g  t h e  r e c e n t l y  h a r v e s t e d  corm s i n  m o i s t e n e d  s o i l  e i t h e r  a t  
room  t e m p e r a t u r e  o r  p r e f e r a b l y  a t  27 d e g r e e s  C. I n  1 9 3 9 , Denny (36) 
r e p o r t e d  t h a t  g l a d i o l u s  corm s m a i n t a i n e d  i n  a  d o rm a n t  c o n d i t i o n  f o r  5
t o  18 m on ths  b y  b e i n g  r e p l a n t e d  i n  m o i s t  s o i l  s o o n  a f t e r  h a r v e s t  an d
b e i n g  s t o r e d  i n  a  m o i s t  c o n d i t i o n  a t  room t e m p e r a t u r e  showed a  v e r y  low 
r a t e  o f  c a r b o n  d i o x i d e  p r o d u c t i o n  (2  t o  7 mg. o f  c a r b o n  d i o x i d e  p e r  k g .  
p e r  h o u r )  d u r i n g  t h e  f i r s t  f o u r  m o n th s  a f t e r  r e m o v a l  from  t h e  s o i l  and  
s t o r a g e .
Ryan (1 1 2 )  o b s e r v e d  t h a t  when g l a d i o l u s  corm s a r e  s t o r e d  im m edi­
a t e l y  a f t e r  c u r i n g ,  s t o r a g e  a t  35 d e g r e e s  C. p r o l o n g e d  t h e  r e s t  o f  sum­
m e r  grow n V a l e r i a  c o rm s .
C o n c e n t r a t i o n s  o f  1 , 3 ,  and  9 g ram s p e r  b u s h e l  o f  t h e  g ro w th  
r e g u l a t i n g  s u b s t a n c e s ;  so d iu m  s a l t s  o f  b e t a - n a p h t h o x y a c e t i c  a c i d  and  
n a p h t h a l e n e a c e t i c  a c i d ,  n a p h t h a l e n e a c e t i c  a c i d ,  and  m e th y l  e s t e r s  o f  
b e t a - n a p h t h o x y a c e t i c  a c i d  a n d  a l p h a - n a p h t h a l e n e a c e t i c  a c i d ,  w e re  u s e d  
b y  B r a d l y  and  D ean (1 0 )  on n o n - d o r m a n t  Chippew a p o t a t o e s .  They fo u n d  
t h a t  n o n e  o f  t h e  t r e a t m e n t s  r e s u l t e d  i n  c o m p le te  i n h i b i t i o n  o f  s p r o u t ­
i n g .  H ow ever, n a p h t h a l e n e a c e t i c  a c i d  and  i t s  so d iu m  s a l t  a t  t h e  r a t e s  
o f  n i n e  grams p e r  b u s h e l  g a v e  s a t i s f a c t o r y  i n h i b i t i o n  o f  s p r o u t i n g  when 
t h e  t r e a t e d  t u b e r s  w e re  s t o r e d  f o r  40  d ay s  a t  a n  a v e r a g e  t e m p e r a t u r e  o f  
58 d e g r e e s  F .
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D aines  and  Campbell (2 7 )  t r e a t e d  f r e s h l y  h a r v e s t e d  K a tah d in  p o t a ­
t o e s  w i th  a  d u s t  p r e p a r a t i o n  ( t a l c ) ,  c a r r y i n g  25 and 50 mg. o f  th e  m e th y l  
e s t e r  o f  a l p h a - n a p h t h a l e n e a c e t i c  a c id  p e r  k g .  o f  p o t a t o e s .  They o b ta in e d  
i n h i b i t i o n  o f  s p r o u t i n g  w i t h  b o th  25 and 50 mg. o f  a lp h a - n a p h t h a l e n e ­
a c e t i c  a c i d  m e th y l  e s t e r  and recommended th e  d u s t  a p p l i c a t i o n  o f  0 .6 6  to  
1 .3 3  grams p e r  b u s h e l  f o r  s p r o u t  c o n t r o l .  However, th e y  c o n c lu d ed  t h a t  
p o t a t o e s  to  be u s e d  a s  seed  s h o u ld  n o t  b e  t r e a t e d  w i th  th e  m e th y l  e s t e r  
o f  a l p h a - n a p h t h a l e n e a c e t i c  a c i d .
The m e th y l  e s t e r  o f  a l p h a - n a p h t h a l e n e a c e t i c  a c i d  e q u a l  to  100 mg. 
p e r  kg . o f  t u b e r s  was found t o  c o m p le te ly  i n h i b i t  s p r o u t i n g  o f  t u b e r s  
f o r  s e v e n  m onths a f t e r  h a r v e s t  ( 3 ? ) .
G u th r ie  (55 ) worked w i t h  p o ta s s iu m  n a p h t h a l e n e a c e t a t e  to  in d u c e  
dormancy and e t h y l e n e  c h lo r o h y d r in  to  b r e a k  dormancy. He found t h a t  
p o ta s s iu m  n a p h t h a l e n e a c e t a t e  i n h i b i t e d  th e  grow th  o f  th e  buds o f  n o n -  
dorm an t p o t a t o  t u b e r s .  However, th e  p o t a t o  seed  p i e c e s  t r e a t e d  w i th  
e th y l e n e  c h lo r o h y d r in  a f t e r  t r e a t m e n t  w i th  p o ta s s iu m  n a p h t h a l e n e a c e t a t e  
s p r o u te d  much s o o n e r  than  s e e d  p i e c e s  n o t  t r e a t e d  w i th  e th y l e n e  c h l o r o ­
h y d r i n .
G a n d r a i l l a s  and Nyland (50) s t u d ie d  t h e  i n f l u e n c e  o f  s p r o u t  i n ­
h i b i t i n g  and s p r o u t  in d u c in g  t r e a t m e n t s  and found t h a t  t u b e r s  t r e a t e d  
w i th  t h e  m e th y l  e s t e r  o f  n a p h t h a l e n e a c e t i c  a c i d  p ro d u c e d  a p p ro x im a te ly  
50 p e r  c e n t  few er  s tem s p e r  s e e d  p i e c e ,  w h i l e  th e  t r e a t m e n t  o f  seed  
p i e c e s  w i th  n a p h t h a l e n e a c e t i c  a c i d  and e th y l e n e  c h l o r o h y d r i n  a p p l i e d  
s i x  day s  b e f o r e  p l a n t i n g  r e s u l t e d  in  p l a n t s  h a v in g  o n ly  28 p e r  c e n t  
fe w er  s tem s th a n  u n t r e a t e d  p l a n t s .
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l l r u s c h k a  and H e in se  (72) s t a t e d  t h a t  th e  m a n u f a c t u r e r ' s  i n s t r u c ­
t i o n s  recommended f o r  d ip p in g  one p e r  c e n t  (1 0 ,0 0 0  ppm) CIPC ( i s o p r o p y l -  
N -(3  c h lo ro p h e n y 1) c a rb am a te )  em u ls io n  f o r  com m ercia l c o n t r o l  o f  s p r o u t s .  
These w o rk e rs  found a p p ro x im a te ly  50 p e r  c e n t  o f  th e  p o t a t o e s  d ip p ed  i n
1 .000  ppm CIPC em u ls io n  d e v e lo p e d  e x t e r n a l  s p r o u t s ,  w i th  a  sam ple a v e r ­
a g e  o f  2 .5  grams o f  s p r o u t s  p e r  t u b e r  a f t e r  f o u r  months s t o r a g e  a t  61 
d e g re e s  F. Sam ples d ip p e d  i n  500 ppm e m u ls io n  av e rag e d  3 .5  grams o f  
s p r o u t s  p e r  t u b e r .  H ru sch k a  _et a j .  (73 ) o b se rv e d  t h a t  p o t a t o e s  s t o r e d  
f i v e  m onths a t  61 d e g re e s  F. w i th  85 p e r  c e n t  h u m id i ty  i n  a  c e l l a r  con­
t a i n i n g  o n ly  p o t a t o e s  and no CIPC had p r o f u s e  grow th  o f  e x t e r n a l  s p r o u t s  
and  p r a c t i c a l l y  no i n t e r n a l  s p r o u t s .  They found e x t e r n a l  s p r o u t s  were 
p a r t i a l l y  s u p p r e s s e d  and i n t e r n a l  s p r o u t s  a p p e a re d  i n  t u b e r s  t h a t  had  
b e en :  (1) t r e a t e d  w i th  low c o n c e n t r a t i o n  o f  CIPC a p p l i e d  a s  a  smoke 
a e r o s a l ;  (2) s t o r e d  i n  p r o x i m i t y  w i th  t u b e r s  t r e a t e d  w i th  CIPC a e r o s a l  
o r  d ip ;  and  (3 ) s t o r e d  i n  rooms n e a r  o t h e r  f r u i t s  and v e g e t a b l e s  and i n  
a b u i l d i n g  c o n t a i n i n g  c h e m ic a l  l a b o r a t o r i e s .  The amount o f  e x t e r n a l  and 
i n t e r n a l  s p r o u t i n g  was re d u c e d  a s  th e  t r e a t m e n t  c o n c e n t r a t i o n  o f  CIPC was 
i n c r e a s e d .
I n  an  e x p e r im e n t  c o n d u c te d  by  Sawyer and D a l ly n  ( 1 1 4 ) ,  i s o p r o p y l -  
N - ( 3 - c h lo r o p h e n y 1) c a rb am a te  (CIPC) proved  t o  be a  s t r o n g e r  i n h i b i t o r  o f  
s p r o u t  g row th  th a n  th e  m e th y l  e s t e r  o f  a l p h a - n a p h t h a l e n e a c e t i c  a c id  
(MENA). H ow ever, in  o n io n s ,  b o th  MENA and CIPC t r e a tm e n t s  a c t u a l l y  s t i m ­
u l a t e d  s p r o u t i n g .
I n  u s i n g  gamma i r r a d i a t i o n  th e s e  same w o rk e rs  ( 1 1 3 ) ,  found t h a t
10 .000  r  o r  h i g h e r  c o m p le te ly  i n h i b i t e d  s p r o u t i n g  o f  b o th  G reen  M ounta in
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a n d  K a ta h d in  tu b e i-s  r e g a r d l e s s  o f  t h e  s t o r a g e  t e m p e r a t u r e .  T u b e rs  c o u l d  
b e  s t o r e d  s a t i s f a c t o r i l y  f o r  t e n  m o n ths  a t  70 d e g r e e s  F. when ex p o se d  to
1 0 .0 0 0  r  and  f o r  n e a r l y  two y e a r s  a t  40  to  50 d e g r e e s  F,
H e i l ig m a n  (6 4 )  i r r a d i a t e d  Sebago  an d  R u s s e t  R u r a l  p o t a t o e s  w i t h  
0 ,  5 ,  10, 15, 2 0 ,  2 5 ,  5 0 ,  1 0 0 , and  200 k i l o r e p  u s i n g  a  c o b a l t - 6 0  s o u r c e .  
He r e p o r t e d  t h a t  s p r o u t i n g  o c c u r r e d  n o r m a l l y  i n  t h e  u n t r e a t e d  c o n t r o l s  
an d  was c o m p le t e ly  i n h i b i t e d  i n  a l l  l o t s  t r e a t e d  w i t h  15 o r  m ore  k i l o r e p .
R e s p i r a t i o n  w ork  b y  G u s t a f s o n  e t  a l .  (5 4 )  p r o v e d  t h a t  b o t h  c a r b o n  
d i o x i d e  p r o d u c t i o n ,  w i th  w h o le  p o t a t o e s ,  a n d  oxygen  c o n s u m p t io n ,  w i t h  
s l i c e d  p o t a t o e s ,  i n c r e a s e d  w i t h i n  a  few  h o u r s  a f t e r  i r r a d i a t i o n .  A f t e r  
s e v e r a l  w eeks t h e r e  was a  d r o p  i n  b o t h  c a r b o n  d i o x i d e  p r o d u c t i o n  and 
oxy g en  c o n su m p t io n  b y  t h o s e  t u b e r s  t h a t  r e c e i v e d  d o s a g e s  o f  5 ,  15 , and  
25 k i l o r e p .  A f t e r  t h e  s e v e n t h  w eek, t h e s e  t u b e r s  r e s p i r e d  a t  a p p r o x i ­
m a t e l y  t h e  same r a t e  a s  t h e  c o n t r o l s .  H o w ev er ,  on  th e  o t h e r  h a n d ,  t h e  
t u b e r s  t h a t  r e c e i v e d  d o s a g e s  o f  5 0 ,  1 0 0 ,  an d  200 k i l o r e p  r e s p i r e d  a t  a 
h i g h e r  r a t e  t h a n  t h e  c h e c k  t r e a t m e n t s  t h r o u g h o u t  t h e  e x p e r i m e n t .
T u b e rs  o f  R u s s e t  B u rb a n k  w ere  h e l d  i n  40  d e g r e e s  F. s t o r a g e  f o r  
f i v e  m o n th s  by  Shwimmer e t  a l ,  (117) a n d  t h e n  i r r a d i a t e d  w i t h  5 ,2 0 0  and
1 4 .0 0 0  r a d .  A f t e r  i r r a d i a t i o n  t u b e r s  w e re  s t o r e d  a t  b o t h  40  and  70 d e ­
g r e e s  F . S p r o u t  i n h i b i t i o n  was o b s e r v e d  f ro m  t h e  c o n t r o l  t u b e r s  a t  
b o t h  40  and 70 d e g r e e s  F . w i t h i n  two w eeks  a f t e r  t h e  b e g i n n i n g  o f  th e  
e x p e r i m e n t .  S p r o u t i n g  was n o t  e v i d e n t  i n  b o t h  - i r r a d i a t e d  t r e a t m e n t s  f o r  
35 w eeks when h e l d  a t  40 d e g r e e s  F. The 5 ,2 0 0  r a d .  d o s a g e  c a u s e d  p o t a ­
t o e s  s t o r e d  a t  70 d e g r e e s  F . to  s p r o u t  two w eeks  a f t e r  i r r a d i a t i o n ;  how­
e v e r ,  t h e  p o t a t o e s  s t o r e d  a t  70 d e g r e e s  F . ,  r e c e i v i n g  1 4 ,0 0 0  r a d . ,  p r o ­
d u c e d  s p r o u t s  l e s s  t h a n  on e  m i l l i m e t e r  i n  s i z e .
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T is s u e  C om position  D u r in g  R es t o r  Dormancy
S t u d i e s  o£ th e  p h e n o l i c  compounds i n  R u sse t  R u ra l  p o t a t o  t u b e r s  
d u r in g  s t o r a g e  was c a r r i e d  o u t  by C r a f t  _et _ a l . - ( 2 5 ) .  They found  15 mg. 
o r  l e s s  p e r  100 grams o f  c h lo r o g e n ic  a c i d  ( f r e s h  w e ig h t  b a s i s )  i n  th e  
c o r t e x  t i s s u e  and 3 mg. o r  l e s s  p e r  g ram  i n  th e  p i t h  t i s s u e .  The ob­
s e r v a t i o n s  o f  Johnson  an d  S c h a a l  (80 & 81) showed t h a t ,  i n  c o n t r a s t  to  
th e  o u t e r  p e r id e rm , t h e  p u lp  o f  th e  p o t a t o  tu b e r  i s  d ev o id  o f  c h l o r o ­
g e n ic  a c i d .
The c h lo r o g e n ic  a c i d  c o n te n t  i n  K a tah d in  and  Kennebec v a r i e t i e s  
o f  p o t a t o e s  were e s t i m a t e d  to  be 6 .5  an d  9 .5  u m o les  p e r  100 gram s on 
a  f r e s h  w e ig h t  b a s i s ,  r e s p e c t i v e l y  ( 6 2 ) .  Hasegawa e t  a l .  (62) o b s e rv e d ,  
in  b o th  t h e  K a tah d in  an d  Kennebec v a r i e t i e s ,  t h a t  t h e  c h lo r o g e n ic  a c id  
c o n te n t  i n c r e a s e d  s h a r p l y  and s t e a d i l y  d u r in g  th e  e a r l y  p e r io d  o f  s to r a g e  
and r e a c h e d  a  maximum l e v e l  a f t e r  two weeks o f  s t o r a g e  a t  40 d e g r e e s  P. 
A f t e r  r e a c h i n g  a  maximum l e v e l ,  th e  c h l o r o g e n i c  a c i d  c o n te n t  rem a in ed  
c o n s t a n t  f o r  e ig h t  w e ek s .  I t  was fo u n d  t h a t  c h l o r o g e n i c  a c id  a c c o u n te d  
f o r  70 p e r  c e n t  o f  t h e  t o t a l  p h e n o l ic  compounds i n  t h e  i n n e r  t i s s u e  o f  
b o th  K ennebec  and K a ta h d in  p o t a t o e s .  T hese  a u th o r s  p o s t u l a t e d  t h a t  th e  
i n c r e a s e  i n  c h lo r o g e n ic  a c i d  d u r in g  s t o r a g e  a t  40 d e g r e e s  F. and  n o t  a t  
60 d e g r e e s  F. was due t o  t h e  a c c u m u la t io n  o f  s u g a r s .
Levy and Z ucker ( 9 0 )  showed t h a t  c h lo r o g e n ic  a c i d  ( 3 - 0 - C a f f e o y l -  
q u in i c  a c i d )  a long  w i t h  p o s s i b l e  b i o s y n t h e t i c  i n t e r m e d i a t e s  a c c u m u la te  
in  p o t a t o  t u b e r  t i s s u e .  They found two e s t e r s ,  i n  a d d i t i o n  to  c h l o r o ­
g e n ic  a c i d ,  were found  t o  accu m u la te  i n  p o t a t o  t i s s u e .  These e s t e r s
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w e re  i d e n t i f i e d  a s  c i n n a m y l q u i n i c  a n d  p - c o u m a r y l - q u i n i c  a c i d  and  e v i ­
d en ce  was shown t h a t  t h e y  a r e  d i r e c t  p r e c u r s o r s  o f  c h l o r o g e n i c  a c i d .
S e v e n  c o m m e rc ia l  p o t a t o  v a r i e t i e s  and  two N o r th  D a k o ta  s e l e c ­
t i o n s  w ere  u s e d  t o  s t u d y  th e  f a t t y  a c i d s  p r e s e n t  i n  p o t a t o  t u b e r s  ( 2 2 ) .  
C o t ru fo  an d  L u n s e t t e r  (2 2 )  q u a n t i t a t i v e l y  m e a s u re d  e i g h t  f a t t y  a c i d s  
p r e s e n t  i n  p o t a t o  t u b e r s ,  s i x  o f  t h e s e  w ere  i d e n t i f i e d  by  t h e i r  r e t e n ­
t i o n  t im e  t o  p a l m i t i c  a c i d .  T h e se  w o r k e r s  i d e n t i f i e d  m y r i s t i c ,  p a l m i ­
t i c ,  s t e a r i c ,  o l e i c ,  l i n o l e i c  and  l i n o l e n i c  a c i d s  and  unknown a c i d  
num bers one  an d  tw o. L i n o l e i c  a c i d  was fo u n d  t o  b e  p r e s e n t  i n  th e  
g r e a t e s t  am o u n t ( 4 1 .3  p e r  c e n t  on  t h e  d ry  w e ig h t  b a s i s ) .  T h r e e  a c i d s ,  
l i n o l e i c ,  p a l m i t i c ,  an d  l i n o l e n i c  c o n s t i t u t e d  8 6  p e r  c e n t  o f  a l l  t h e  
f a t t y  a c i d  p r e s e n t ,  w h i l e  o l e i c ,  s t e a r i c ,  m y r i s t i c  and  t h e  two unknowns 
c o n s t i t u t e d  t h e  r e m a i n d e r .  C o t r u f o  a n d  L u n s e t t e r  (22 ) fo u n d  a  s i g n i f i ­
c a n t  i n c r e a s e  i n  t h e  f a t t y  a c i d s  d u r i n g  s t o r a g e  from  November t o  J a n u a r y ,  
a t  w hich  t im e  t h e  b r e a k  i n  r e s t  p e r i o d  o f  t h e  p o t a t o  t u b e r s  o c c u r r e d .
K a ta h d in  t u b e r s  fro m  M aine a n d  P e n n s y l v a n i a  w ere  u s e d  i n  s t u d i e s  
o n  th e  r e l a t i o n s h i p  o f  o r g a n i c  a c i d  c o n c e n t r a t i o n s  t o  s p e c i f i c  g r a v i t y  
an d  s t o r a g e  t im e  by  S c h w a r tz  e t  a l .  ( 1 1 6 ) .  The t u b e r s  w e re  s t o r e d  one 
m onth  a t  45  d e g r e e s  F. f o l lo w e d  b y  o n e  m onth a t  50 d e g r e e s  F .  t o  in d u c e  
s p r o u t i n g .  S c h w a r tz  e t  slI .  (116) p r o v e d  t h a t  a s p a r t i c  and m a l i c  a c i d  
b o t h  r e s u l t e d  i n  a  s h a r p  r i s e  t h e  f i r s t  month o f  s t o r a g e  a f t e r  h a r v e s t .  
A s p a r t i c  a c i d  i n c r e a s e d  f ro m  1 4 .3  t o  2 2 .2  u  m o le s  p e r  gram  o f  t i s s u e  and 
m a l i c  r o s e  f ro m  1 4 .8  t o  2 5 .1  u  m o le s  p e r  gram o f  t i s s u e  on t h e  d r y  w e ig h t  
b a s i s  d u r i n g  t h e  f i r s t  m onth  o f  s t o r a g e  a t  38 d e g r e e s  F. G lu ta m ic  a c i d  
c o n c e n t r a t i o n  i n c r e a s e d  s l i g h t l y  d u r i n g  t h e  p e r i o d  o f  t h e  s e c o n d  th ro u g h
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t h e  s i x t h  m onth  and  i n c r e a s e d  s h a r p l y  t h e  l a s t  two m onths  o f  s t o r a g e ,  
when t u b e r s  w ere  s t o r e d  a t  45 and 50 d e g r e e s  F . f o r  one  m onth  e a c h .  
T h ese  same r e s e a r c h e r s  fo u n d  c i t r i c  and  p h o s p h o r i c  a c i d  to  i n c r e a s e  
u n t i l  t h e  end  o f  t h e  s i x t h  m o n th ,  a f t e r  w h ich  t h e  c i t r i c  a c i d  d e c r e a s e d  
and  th e n  i n c r e a s e d  a g a i n  t h e  l a s t  two m o n ths  o f  s t o r a g e .  O x a l i c  a c i d  
showed no  s i g n i f i c a n t  ch an g e  d u r i n g  t e n  m o n ths  o f  s t o r a g e .
S c h w a r tz  _et ajL. (116) d e m o n s t r a t e d  t h a t  t h e  s p r o u t s  o f  K a ta h d in  
t u b e r s  c o n t a i n e d  g r e a t e r  c o n c e n t r a t i o n s  o f  p h o s p h o r i c  and  o x a l i c  a c i d s  
an d  l e s s e r  am oun ts  o f  a s p a r t i c  an d  c i t r i c  a c i d s  t h a n  th e  t u b e r s .  Ten 
t im e s  a s  much m a l i c  a c i d  was fo u n d  i n  t h e  s p r o u t s  a s  t h e  t u b e r s  f ro m  
w h ic h  t h e  s p r o u t s  w e re  t a k e n .
A n o te w o r th y  f i n d i n g  o f  A sen  and  S t u a r t  (3 )  was t h e  a b s e n c e  o f  
t r y p t o p h a n  i n  l e a v e s  an d  t e r m i n a l  b u d s  o f  d o rm a n t  H y d ra n g e a  m a c r o p h y l l a  
p l a n t s  an d  t h e  g r a d u a l  a c c u m u l a t i o n  o f  t h i s  f r e e  am ino a c i d  i n  t h e s e  
t i s s u e s  when p l a n t s  w e re  s u b j e c t e d  t o  r e s t  b r e a k i n g  low t e m p e r a t u r e .  
T h i s  s u g g e s t e d  t h a t  t r y p t o p h a n ,  p o s s i b l y  by  i t s  a s s o c i a t i o n  w i t h  a u x i n  
s y n t h e s i s ,  i s  n e c e s s a r y  f o r  b r e a k i n g  r e s t  w h ich  i s  e s s e n t i a l  f o r  r e ­
s u m p t io n  o f  g ro w th .
G ly n n e  and J a c k s o n  (51) p r o v e d  t h a t  t h e  h i g h e s t  d r y  m a t t e r  c o n ­
t e n t  i s  . fo u n d  n e a r  t h e  v a s c u l a r  r i n g  and  t h a t  t h i s  i s  g e n e r a l l y  h i g h e r  
i n  t h e  c o r t e x  th a n  i n  t h e  m e d u l l a .
I t  was s t a t e d  t h a t  t h e  a t t a c h m e n t  o r  h e e l  end  o f  t h e  t u b e r  i s  
known t o  g e n e r a l l y  h a v e  a  h i g h e r  d r y  m a t t e r  an d  s t a r c h  c o n t e n t s  d u r i n g  
t h e  d o rm a n t  p e r i o d  t h a n  t h e  d i s t a l  o r  r o s e  end  o f  t h e  t u b e r ,  w h i l e  th e  
m i n e r a l s  an d  a s c o r b i c  a c i d  a l s o  i n c r e a s e s  n e a r  t h e  r o s e  end o f  t h e  
t u b e r  (5 1 )  .
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B a i j a l  and  Van V l i e t  (4 )  a r e  i n  a g r e e m e n t  w i t h  G ly n n e  and  J a c k ­
son  (5 1 ) who fo u n d  t h e  d r y  m a t t e r  c o n t e n t  to  be  t h e  h i g h e s t  i n  t h e  c o r t e x  
th a n  i n  t h e  m e d u l l a  s e c t i o n .
MATERIALS AND METHODS
T u b e rs  o f  17 p o t a t o  c lo n e s  g row n a t  R h i n d l a n d e r ,  W is c o n s in  d u r i n g  
t h e  summer o f  1966 a n d  h a r v e s t e d  S e p te m b e r  2 1 ,  1966 w e re  u s e d  i n  m ak ing  
d ry  w e i g h t  and l e n g t h  o f  r e s t  p e r i o d  d e t e r m i n a t i o n s .  The 17 c l o n e s  
u s e d  i n  t h i s  s tu d y  a r e  l i s t e d  i n  T a b l e  I .  T h ese  c l o n e s  w e re  r e c e i v e d  
i n  L o u i s i a n a  on O c t o b e r  10 , 1966 an d  s t o r e d  a t  60 d e g r e e s  F .  and  85 p e r  
c e n t  r e l a t i v e  h u m i d i t y ,  a t  w h ich  t i m e  th e  s t u d y  was b e g u n .
Each  o f  t h e  f o u r  r e p l i c a t i o n s  o f  e a c h  c l o n e  u s e d  i n  t h e  r e s t  p e r ­
io d  s t u d y  c o n s i s t e d  o f  s i x  i d e n t i f i e d  t u b e r s  t h a t  w ere  s t o r e d  i n  o p e n ,  
p a p e r  c o n t a i n e r s .  T h e s e  c o n t a i n e r s  w e re  s t o r e d  on s h e l v e s  o f  e q u a l  
l e v e l .  The c lo n e s  w e r e  c h eck ed  e v e r y  f o u r  d a y s  f o r  s i g n s  o f  s p r o u t i n g .  
When o n e  o r  more s p r o u t s  on e a c h  t u b e r  a t t a i n e d  a  l e n g t h  o f  5 mm., t h e  
r e s t  p e r i o d  was c o n s i d e r e d  b r o k e n .  ( T h is  c r i t e r i o n  f o r  s a t i s f a c t i o n  o f
t h e  r e s t  p e r i o d  w i l l  b e  u se d  i n  a l l  d i s c u s s i o n s  h e n c e f o r t h . )
D ry m a t t e r  d e t e r m i n a t i o n s  w e re  c o n d u c te d  on s i x  c l o n e s  so  
d e s i g n a t e d  i n  T a b le  I .  T hese  c l o n e s  w e re  s am p led  m o n th ly  b e g i n n i n g  on 
O c to b e r  1 3 ,  1966 an d  e n d in g  on J a n u a r y  13 , 1 9 6 7 . I n  t h i s  s t u d y  th e  p e r  
c e n t  d r y  m a t t e r  o f  t h e  a p i c a l  e n d ,  m i d - s e c t i o n ,  and  s te m  en d  o f  t h r e e  
s e p a r a t e  t u b e r s  f ro m  e a c h  c lo n e  was d e t e r m in e d  d u r i n g  t h e i r  r e s t  p e r i o d .  
Each t u b e r  s e r v e d  a s  a  r e p l i c a t i o n .
T i s s u e  s a m p le s  w e re  rem oved f r o m  t h e  a p i c a l  e n d ,  m i d - s e c t i o n ,  and  
s tem  e n d ,  w i th  a No. 9 c o r k  b o r e r .  The s a m p le s  w ere  w e ig h e d  an d  d r i e d
to  a  c o n s t a n t  w e ig h t  a t  105 d e g r e e s  C. f o r  24 h o u r s .
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TABLE I
LIST OF POTATO CLONES USED IN DRY MATTER AND LENGTH 
OF REST PERIOD STUDIES -  1966
Clones P a r e n ta g e
L21-26* E a r ly  Gem x  L91-28
L22-111* 6894 x L aC hipper
L22-112 L62-162 x  K a tah d in
L31-19 C o b b le r  x K a tah d in
L51-102 C obb le r  x  L l l - 6 4
L51-113* Ac 26351 x  L l l - 6 4
L51-136 Chippewa x  L l l - 6 4
L52-149* L12-142 x  L12-8
L52-154 L12-2 x  L12-8
L51-158 1859 x 8240
L51-168 L l l - 1 5 0  x  8191-15B
L51-170 L l l -1 5 0  x  8191-15B
L51-172 L l l - 1 5 0  x  8191-15B
L51-180 L81-117 x  L l l - 6 4
L51-109 L l l -1 5 0  x  8191-52B
L aC hipper* Green M ou n ta in  x Cayuga
Red LaSoda* Triumph x  K a tah d in
•■Clones u s e d  i n  d ry  m a t t e r  d e t e r m i n a t i o n s .
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In  th e  s p r i n g  o f  1967 n o r th e r n  grown c e r t i f i e d  seed  p o t a t o e s  o f  
L aC h ippe r  and Red LaSoda v a r i e t i e s  w ere  t r e a t e d  w i th  th e  c h e m ic a ls  
shown i n  T a b le  I I .  At th e  tim e t h i s  e x p e r im e n t  was i n i t i a t e d ,  s u f f i ­
c i e n t  r e s t  p e r i o d  had  b een  p ro v id e d  t h e s e  t u b e r s .  On J a n u a ry  2 7 , 1967, 
p r i o r  to  c h em ica l  t r e a t m e n t ,  th e  t u b e r s  were  h a lv e d  b y  c u t t i n g  th ro u g h  
th e  a p i c a l  en d . Each h a l f  was l a b e l l e d  and th e n  i n s t a n t l y  t r e a t e d .  
A f t e r  t r e a t m e n t  a l l  s e e d  p i e c e s  were s t o r e d  a t  60 d e g re e s  F. and  85 p e r  
c e n t  r e l a t i v e  h u m id i ty  u n t i l  F e b ru a ry  2 ,  1967, a t  w h ich  t im e  one  h a l f  
o f  each  t r e a t e d  tu b e r  was p l a n t e d  i n  t h e  f i e l d  and th e  o t h e r  h a l f  was 
c o n t in u e d  i n  s t o r a g e  f o r  o b s e r v a t i o n .  Each s e e d  p i e c e  was o b s e rv e d  
e v e ry  f o u r  days  u n t i l  t h e  f i r s t  s ig n s  o f  s p r o u t i n g  w ere  n o te d ;  th e n  
o b s e r v a t i o n s  w ere  made e v e ry  o t h e r  day  u n t i l  th e  s p r o u t s  were  5 mm. i n  
l e n g t h .
The t r e a t e d  tu b e r s  were p l a n t e d  i n  a  s im p le ,  random ized  incom ­
p l e t e  b lo c k  d e s ig n  c o n s i s t i n g  o f  fo u r  r e p l i c a t i o n s .  D u rin g  th e  g ro w in g  
s e a s o n  d a t a  w ere  ta k e n  on p l a n t  em ergence and ty p e  o f  p l a n t  g ro w th .  At 
h a r v e s t  on Ju n e  1, 1967, th e  t o t a l  w e ig h t  o f  t u b e r s  p ro d u c e d  was a l s o  
r e c o r d e d .  F o l lo w in g  h a r v e s t  th e  tu b e r s  w ere  washed and  a l lo w ed  t o  d r y .  
At t h i s  t im e ,  t u b e r s  o f  each  t r e a tm e n t  and i n d i v i d u a l  r e p l i c a t i o n  w ere  
p la c e d  i n  c l o t h  bag s  and s t o r e d  a t  60 d e g r e e s  F. and 85 p e r  c e n t  r e l a ­
t i v e  h u m id i ty .  On August 23 , 1967, f o u r  u n c u t  t u b e r s  o f  each  t r e a t m e n t  
shown i n  T a b le  I I  w ere  p l a n t e d  i n  each  o f  f o u r  r e p l i c a t i o n s .  The p l a n t  
em ergence d a t e s  f o r  each  t r e a tm e n t  w ere  r e c o r d e d .  However, no y i e l d  
d a t a  were  o b t a in e d  due to  w e a th e r  c o n d i t i o n s  •vrtiich r e s u l t e d  i n  t h e  
t u b e r s  r e m a in in g  i n  th e  s o i l  u n t i l  J a n u a r y ,  1968.
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TABLE II
SEED PIECE TREATMENT OF NON-DORMANT LACHIPPER AND 
RED LASODA TUBERS -  SPRING 1967
11T rea tm en t— 1 /T rea tm en t—'
C ap aro l 100  ppm S t a u f f e r  R -1 8 5 6 ,6 -F 100  ppm
B ro m aci l 100  ppm Weedone 100  ppm
T e r b a c i l 100  ppm Eptam 100 ppm
G eigy 65-14260 100  ppm CIPC 100  ppm
D iphenam id 100  ppm CA . 1 ,0 0 0  ppm
S im az ine 100 ppm p h e n y le n e d ia m in e 1 ,0 0 0  ppm
T e r b a c i l 100  ppm GA 3 ppm
C hloroneb 100 ppm W ater
G eigy GA-506 100  ppm C o n tro l
1 /  A l l  c h e m ic a ls  w ere  d i l u t e d  to  th e  p r o p e r  c o n c e n t r a t i o n  i n  t a p  w a te r .  
C a p a ro l :  2 , 4 - B i s ( i s o p r o p y l a m i n o ) - 6 - ( m e t h y l t h i o ) - s - t r i a z i n e .
B ro m a c i l :  5 - B r o m o - 3 - s e c - b u ty l - 6 - m e th y lu r a c i l  ("H yvar X") .
T e r b a c i l :  3 - t e r t - B u t y l - 5 - c h l o r o - 6 - m e t h y l u r a c i l  ( " S i n b a r " ) • 
D iphenam id: N ,N -D im ethy1 - 2 , 2 - d ip h e n y la c e ta m id e  ( " E n i d e " ) .
S im a z in e : 2 - C h l o r o - 4 , 6 - b i s ( e t h y l a m i n o ) - s - t r i a z i n e .
C h lo ro n eb :  1 , 4 - D i c h l o r o - 2 , 5 -d im e thoxybenzene  ("D em osan").
Weedone: 2 - ( 2 , 4 , 5 - t r i c h l o r o p h e n o x y )  p r o p i o n i c  a c i d .
Eptam: S -E th y l  d ip r o p y l t h i o c a r b a m a t e .
CIPC: I s o p r o p y l  N - ( 3 - c h lo r o p h e n y l ) - c a r b a m a te .
CA: C h lo ro g e n ic  a c i d .
GA: P o ta s s iu m  s a l t  o f  g i b b e r e l l i c  a c i d .
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I n  c o n j u n c t i o n  w i th  t h i s  s t u d y ,  Red L aS oda  t u b e r s  p ro d u c e d  i n  
t h e  s p r i n g  o f  1967 w e re  h e l d  a t  40  d e g r e e s  F .  and  85 p e r  c e n t  r e l a t i v e  
h u m i d i t y  u n t i l  t r e a t m e n t  on A u g u s t  22 ,  1967. W hole t u b e r s  r e c e i v e d  
th e  f o l l o w i n g  i n s t a n t  d i p  t r e a t m e n t s :  1 . 5 ,  3 ,  and  6 ppm GA, and  w a t e r
and a  no  d i p  t r e a t m e n t .  The t u b e r s  r e c e i v i n g  t h e s e  t r e a t m e n t s  w ere  
p l a n t e d  on A u g u s t  2 3 ,  1967 a t  t h e  Ben Hur F a rm . The t r e a t e d  t u b e r s  
w ere  p l a n t e d  i n  a  s i m p l e ,  r a n d o m iz e d  b l o c k  d e s i g n  c o n s i s t i n g  o f  f o u r  
r e p l i c a t i o n s  o f  e a c h  t r e a t m e n t  w i t h  two t u b e r s  p e r  r e p l i c a t i o n .  P l a n t  
em erg en c e  d a t a  w e re  t a k e n ,  b u t  y i e l d  d a t a  w e re  n o t  ta k e n  d u e  to  e x c e s s ­
i v e  t u b e r  d e c a y  r e s u l t i n g  from  h i g h  s o i l  m o i s t u r e  and  t e m p e r a t u r e  p r i o r  
to  h a r v e s t .
T u b e rs  o f  Red LaSoda grow n a t  B a to n  Rouge i n  t h e  s p r i n g  1967 
w e re  u s e d  i n  a  t h r e e  p h a s e  s t u d y .  T h ese  s t u d i e s  c o n s i s t e d  o f  s c r e e n i n g  
c h e m i c a l  t r e a t m e n t s  i n  t h e  f i e l d ,  g r e e n h o u s e ,  a n d  s t o r a g e .  T u b e rs  
h a l v e d  th r o u g h  t h e  a p i c a l  end w e re  u s e d  f o r  t h e  f i e l d  an d  g r e e n h o u s e  
o b s e r v a t i o n s ,  w h i l e  w h o le  t u b e r s  w e re  o b s e r v e d  i n  s t o r a g e .  The t r e a t ­
m e n t s ,  a s  shown i n  T a b l e  I I I ,  w e re  u s e d  i n  a l l  t h r e e  p h a s e s  o f  t h e  s t u d y .
The g r e e n h o u s e  e x p e r im e n t  was s t a r t e d  on  J u n e  2 6 ,  1967 . Seed 
p i e c e s  o f  e a c h  t r e a t m e n t  w ere  p l a n t e d  i n  f i v e - i n c h  c l a y  p o t s  and c o v e r e d  
w i t h  a  1 :1  s o i l - p e a t  m i x t u r e .  The t r e a t m e n t s  w e re  p l a c e d  o n  t h e  g r e e n ­
h o u s e  b e n c h  i n  a  s i m p l e ,  ra n d o m iz e d  b l o c k  d e s i g n  c o n s i s t i n g  o f  f o u r  
r e p l i c a t i o n s  o f  e a c h  t r e a t m e n t .  E ach  s e e d  p i e c e  s e r v e d  a s  a  r e p l i c a ­
t i o n .  The d a t e  o f  e m erg en c e  o f  e a c h  p l a n t  w as r e c o r d e d ,  a s  w e l l  a s  
y i e l d  a t  h a r v e s t .
TABLE III
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TREATMENT OP DORMANT RED LASODA TUBERS -  SUMMER 1967
T rea tm en t—^ ________________________________________________  3 ppm
Eptam 100  ppm -
C ap a ro l 100 ppm -
C hloroneb 100 ppm -
T e r b a c i l 100  ppm *4
G eigy 65-14260 100 ppm ■4
Weedone 100  ppm -
M orsodren 100  ppm -
Amiben 100  ppm -
O ff-S h o o t-0 4 p e r  c e n t -
UC 22463 100  ppm —*
K in e t in 1 ,0 0 0  ppm 44
CA 1 ,0 0 0  ppm -
ph eny 1 e tie d iam i n  e 1 ,0 0 0  ppm -
GA 3 ppm -
E t h r e l 100  ppm -
B-Nine 1 ,0 0 0  ppm P4
Eptam 100  ppm +
C ap aro l 100  ppm +
C hloroneb 100  ppm +
T e r b a c i l 100  ppm +
G eigy  65-14260 100  ppm +
Weedone 100 ppm +
M orsodren 100  ppm +
Amiben 100 ppm +
O ff-S hoo t-O 4 p e r  c e n t +
UC 22463 100 ppm +
K i n e t i n 1 ,0 0 0  ppm +
CA 1 ,0 0 0  ppm +
p h e n y le n e d ia m in e 1 ,0 0 0  ppm +
GA 3 ppm +
E t h r e l 100 ppm +
B-Nine 1 ,0 0 0  ppm +
C o n tro l *4
W ater • -
C o n tro l  -  w hole  t u b e r s *
M orsodren  -  w ho le  tu b e r s * 100  ppm +
M orsodren  -  c u t  tu b e r s * 100  ppm +
1 /
TABLE III: Continued
I f  * Not u se d  in  g reen h o u se  and s t o r a g e  s t u d i e s .
Eptam: S - E th y l  d ip r o p y I th io c a r b a m a te .
C a p a ro l :  2 , 4 - B i s ( i s o p r o p y l a m i n o ) - 6 - ( m e t h y l t h i o ) - s - t r i a z i n e ,
C h lo roneb : l ,4 -D ic h lo r o ~ 2 ,5 - d im e th o x y b e n z e n e  ("D em osan").
T e r b a c i l :  3 - t e r t - B u t y l - 5 - c h l o r o - 6 - m e t h y l u r a c i l  ( " S i n b a r ’') .
Weedone: 2 ( 2 , 4 , 5 - t r i c h l o r o p h e n o x y l )  p r o p i o n i c  a c i d .
M orsod ren : Cyano (m e th y Im e rc u r ie )  g u a n id in e .
Amiben: 3 - A m in o - 2 ,5 -d ic h lo ro b e n z o ic  a c i d .
O ff -S h o o t-O :  M ethy l e s t e r s  o f  f a t t y  a c i d  C6 -  C12
(C6 4%, C8 56%, CIO 38%, C12 2%).
UC 22463: 3 ,4 - D ic h lo r o b e n z y l  m e th y lc a rb a m a te  ("R ow m ate").
K i n e t i n :  6 - f u r f u r y l a m i n o p u r i n e .
CA: C h lo ro g e n ic  a c i d .
GA; P o ta s s iu m  s a l t  o f  g i b b e r e l l i c  a c i d .
E t h r e l :  2 -C h lo ro e th a n e  p h o s p h o n ic  a c i d .
B -N ine : S u c c in ic  a c i d  2 ,2 - d im e th y l  h y d r a z i d e  ( " A la r ” ) .
J2/  H- i n d i c a t e s  GA added ; -  i n d i c a t e s  GA n o t  ad d ed .
T u b e rs  were a l lo w e d  to  d ry  p r i o r  to  GA t r e a t m e n t .
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A l l  t r e a t m e n t s  shown i n  T a b le  I I I  w ere  p l a n t e d  i n  th e  f i e l d  a t  
Ben Hur Earm on Ju n e  27 , 1967. I n d i v i d u a l  s ee d  p i e c e s  s e rv e d  a s  a  
r e p l i c a t i o n ,  and  t h i s  e x p e r im e n t  was a r r a n g e d  a s  a  s im p le ,  random ized  
in c o m p le te  b lo c k  d e s ig n  w i th  f o u r  r e p l i c a t i o n s .  P l a n t  em ergence was 
t h e  o n ly  d a t a  o b t a in e d  from th e  e x p e r im e n t .
The s t o r a g e  p h ase  o f  th e  s tu d y  was composed o f  th e  same t r e a t m e n t s  
a s  p r e v i o u s l y  d e s c r i b e d  f o r  th e  g re e n h o u se  e x p e r im e n t .  Whole Red LaSoda 
t u b e r s  w ere  t r e a t e d  and s t o r e d  a t  60 d e g r e e s  F. and 85 p e r  c e n t  r e l a t i v e  
h u m id i ty  on  Ju n e  27 , 1967. The t u b e r s  r e c e i v i n g  t h e  d i f f e r e n t  t r e a t m e n t s  
were i d e n t i f i e d ,  w e ig h ed ,  and p la c e d  i n  open 25-pound p a p e r  bag s  c u t  o f f  
t o  a  h e i g h t  o f  s i x  i n c h e s .  Each r e p l i c a t i o n  was r e p r e s e n t e d  by  i n d i v i d u a l  
t u b e r s .  The t u b e r s  rem a in ed  i n  s t o r a g e  u n t i l  t h e  r e s t  p e r i o d  was b ro k e n .  
A t t h i s  t im e  th e  t u b e r s  were  a g a i n  w e ighed  to  d e te r m in e  t h e  p e r  c e n t  
w e ig h t  l o s s ,  and f o l lo w in g  t h i s  on S ep tem ber 28, 1967, th e y  w ere  p l a n t e d  
i n  th e  f i e l d .
I n  t h e  summer 1967, t h e  e f f e c t  o f  s o i l  m o is tu r e  on th e  r e s t  p e r i o d  
was d e te rm in e d  i n  an a i r  c o n d i t i o n e d  g re e n h o u se .  I n  t h i s  s tu d y  c u t  Red 
LaSoda t u b e r s  w ere  i n s t a n t l y  d ip p e d  i n  100 ppm E t h r e l ,  1 ,000  ppm CA, and 
w a t e r .  The c o n t r o l  r e c e iv e d  no t r e a t m e n t .  I n s t a n t  d i p s  o f  3 ppm Ga w ere  
a l s o  u sed  i n  c o m b in a t io n  w i th  t h e  above t r e a t m e n t s .  As p r e v i o u s l y  d e ­
s c r i b e d ,  t h e  s e e d  p i e c e s  w ere  t r e a t e d  and  p l a n t e d  i n  f i v e - i n c h  c l a y  p o t s .
I n  o r d e r  t o  s tu d y  th e  e f f e c t  o f  s o i l  m o is tu r e  on p l a n t  em ergence , 
t h e  t r e a t e d  s e e d  p i e c e s  w ere grown u n d e r  t h r e e  m o i s tu r e  l e v e l s :  minimum,
optimum, and e x c e s s iv e  w a te r  s u p p l i e s .
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I n  c o n j u n c t i o n  w i t h  th e  p r e v i o u s  s tu d y ,  a  c l o n a l  s c r e e n in g  t e s t  
was made i n  th e  g re e n h o u s e  d u r in g  th e  summer 1967. T h re e  tu b e r s  o f  
each  c lo n e  l i s t e d  i n  T a b le  IV were p l a n t e d  in  f i v e - i n c h  c l a y  p o t s  on 
Ju n e  2 6 ,  1967. The r e s t  p e r i o d  was c o n s i d e r e d  b r o k e n  when s p r o u t s  
a p p e a re d  ab o v e  th e  s o i l - p e a t  m ix tu r e ,
A s e r i e s  o f  p r e l i m i n a r y  e x t r a c t i o n  s t u d i e s  was u n d e r ta k e n  i n
1967. T h e s e  s t u d i e s  w e re  co n d u c te d  t o  d e t e c t  any c h e m ic a l  chan g es  t h a t  
m ig h t  o c c u r  d u r in g  th e  r e s t  p e r i o d  o f  p o t a t o  t u b e r s .
T h i s  s e r i e s  o f  s t u d i e s  were c o n d u c te d  qn n o r t h e r n  grown Red 
LaSoda and  L a C h ip p e r  t u b e r s  h a r v e s t e d  S ep tem b er  19 , 1967 . When th e  
t u b e r s  w e re  r e c e i v e d  i n  B a to n  Rouge, L o u i s i a n a ,  th e y  w e re  s t o r e d  a t  40 
d e g r e e s  F .  and  85 p e r  c e n t  r e l a t i v e  h u m i d i t y .  The t u b e r s  rem a in ed  a t  
40 d e g r e e s  F . and 85 p e r  c e n t  r e l a t i v e  h u m id i ty  u n t i l  November 7 ,  1967 , 
a t  w h ich  dime th e y  w ere  s t o r e d  a t  68 d e g r e e s  F. and  85 p e r  c e n t  r e l a t i v e  
h u m id i ty .
E x t r a c t i o n s  w ere  c a r r i e d  o u t  u s i n g  95 p e r  c e n t  e t h y l  a l c o h o l ,  h e x ­
a n e ,  and d i s t i l l e d  w a t e r .
The e t h y l  a l c o h o l  e x t r a c t i o n s  w e r e  begun on November 9 , 1967 . I n  
t h i s  s t u d y  a  t e n  gram s a m p le  was rem oved  from th e  a p i c a l  r e g io n  o f  t h r e e  
s e p a r a t e  Red LaSoda an d  L a C h ip p e r  t u b e r s .  The s a m p le s  w ere  h o m ogen ized  
w i th  100 ml. o f  95 p e r  c e n t  e t h y l  a l c o h o l  f o r  two m i n u t e s  i n  a  S e r v a l l  
O m ni-m ixer and  f i l t e r e d  w i t h  Whatman No. 40 p a p e r .  A 1 m l. a l i q u o t  o f  
th e  f i l t r a t e  was b r o u g h t  t o  volume -in  a  10 m l. v o l u m e t r i c  f l a s k  w i t h  95  
p e r  c e n t  e t h y l  a l c o h o l .  I n i t i a l  s c a n n i n g  was from  1 ,0 0 0  t o  200 mu i n  
t h e  Beckman DB-G G r a t i n g  S p e c t r o p h o to m e te r .  S e v e r a l  p e a k s  were o b s e r v e d
50
TABLE IV
POTATO CLONES SCREENED IN THE GREENHOUSE -  SUMMER 1967
Clones P a re n ta g e
L51-2 E a r ly  Gem x  K a tah d in
L51-10 C o b b le r  x  L l l - 6 4
L51-18 C o b b le r  x L l l - 6 4
L51-21 L l l - 6 4  x  8191-52B
L51-25 L U -6 6  x 8191-52B
L51-35 E a r ly  Gem x 8191-52B
L51-41 Chippewa x  L l l - 6 4
L51-51 Chippewa x 8191-52B
L51-59 L l l - 6 4  x L l l - 1 7 0
L52-62 7935 x  8284
L52-71 1859 x  7935
L51-72 L aC h ip p e r  x  K a tah d in
L51-73 L aC hipper x 8191-52B
L51-80 L aC hippe r  x 8191-52B
L 5I-84 L l l - 7  x L l l - 6 4
L 5 1 -U 8 L l l - 1 5 0  x L l l - 6 4
L 5 I - I2 4 Ac 26351 x Ac 26440
L51-128 L l l - 6 4  x  8191-15B
L51-136 Chippewa x  L l l - 6 4
L5I-137 Chippewa x  L l l - 6 4
L51-138 Chippewa x  L l l - 6 4
L51-143 L l l - 7  x  L l l - 6 4
L52-153 L12-2 x L12-8
L52-154 L12-2 x L12-8
L5I-157 1859 x 8240
L51-158 1859 x  8240
L51-168 L l l - 1 5 0  x 8191-15B
L51-170 L l l - 1 5 0  x  8191-15B
L51-172 L l l - 1 5 0  x 8191-15B
L51-180 8117 x L l l - 6 4
L51-185 L l l - 1 5 0  x  8191-52B
L51-190 L l l - 1 5 0  x  8191-52B
L51-218 8117 x L l l - 1 7 0
L51-222 F i n g e r l i n g  x  L l l - 1 7 0
L51-225 Ac 26440 x L l l - 6 4
L21-26 E a r l y  Gem x L91-28
L21-60 L61-175 x K a tah d in
L22-111 6894 x  L aC h ipper
L22-112 L62-162 x K a tah d in
L21-203 Ag 233 s e l f e d
L31-19 C o b b le r  x  K a tah d in
L31-55 L a C h ip p e r 'x  L l l - 6 4
L31-155 E a r l y  Gem x L l l - 6 4
L41-195 L aC h ip p e r  x  K a ta h d in
L aC hipper G reen  M ountain  x  Cayuga
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from 400 to  200 mu. T h e r e f o r e ,  th e  r e g io n  from  400 to  200 mu was u s e d  
w i th  a l l  f u t u r e  e t h y l  a l c o h o l  e x t r a c t i o n s .  The a l c o h o l  e x t r a c t i o n s  
were made November 9 ,  15, and 23 and D ecem b er.3 , 6 , 14, and 21 , 1967.
E x t r a c t i o n s  w i t h  hexane  w ere  begun  on November 16 , 1967, one 
week a f t e r  th e  a l c o h o l  e x t r a c t i o n s .  In  t h i s  s tu d y  th e  a p i c a l  r e g io n  
o f  t h r e e  i n d i v i d u a l  Red LaSoda and  L aC hipper tu b e r s  w ere  removed w i th  
a  No. 5 c o rk  b o r e r .  From t h i s  b o r i n g ,  0 .5  grams o f  bud (eye) t i s s u e  
were hom ogenated  w i th  5 ml. o f  h ex an e  i n  t h e  Thomas H om ogenizer and 
f i l t e r e d  w i th  No. 40 Whatman p a p e r .  The f i l t r a t e  was th e n  b r o u g h t  to  
volume w i th  hexane  i n  a  10 m l. v o l u m e t r i c  f l a s k .  Sam ples w ere scan n ed  
from 800 to  200 mu i n  th e  Beckman DB-G a s  p r e v i o u s l y  d e s c r i b e d .  The 
i n i t i a l  s c a n n in g  showed peaks  o c c u r r i n g  i n  t h e  r e g io n  b e tw een  360 and 
200 mu. The s c a n n in g  p a th  was th e n  n a rro w ed  t o  360 to  200 mu f o r  f u t u r e  
sam p lin g  d a t e s .  The sam p les  w ere  ta k e n  November 16 and 25 , and Decem­
b e r  7 and 15, 1967. E x t r a c t s  o f  t h e s e  sam p les  w ere scan n ed  from 360 
to  200 mu w i th  th e  Beckman DB-G u s i n g  h e x a n e  a s  th e  r e f e r e n c e .
W ate r  e x t r a c t i o n s  were made on th e  same l o t s  o f  Red LaSoda and 
L aC h ip p e r  tu b e r s  u s e d  i n  th e  two p r e v io u s  s t u d i e s .  The e x t r a c t i o n s  
were begun  on November 8 , 1967. Two m ethods o f  s a m p l in g  w ere  u s e d  w i th  
th e  w a t e r  e x t r a c t i o n s .
I n  th e  f i r s t  m e th o d , t u b e r s  o f  b o th  v a r i e t i e s  w ere  d iv id e d  i n t o  
t h r e e  s e c t i o n s ;  th e  s tem  end , m i d - s e c t i o n ,  and a p i c a l  end . Each t u b e r  
s e c t i o n  was p e e le d  a p p ro x im a te ly  o n e - e ig h th  in c h  d e e p .  A t e n  gram 
sam ple o f  p e e l i n g s  from  each  s e c t i o n  was hom ogenized  two m in u te s  i n  th e  
S e r v a l l  O m ni-m ixer w i th  100 m l.  o f  d i s t i l l e d  w a t e r .  A 30 m l.  a l i q u o t
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o f  th e  hom ogenate  was c e n t r i f u g e d  10 m in u te s  a t  1 0 ,0 0 0  rpm and f i l t e r e d  
u s i n g  No, 40 Whatman p a p e r .  However, t h e  c e n t r i f u g i n g  p ro v e d  n o n -b e n e -  
f i c i a l .
D i f f e r e n t  d i l u t i o n s  o f  th e  e x t r a c t s  w ere  t e s t e d .  A d i l u t i o n  o f  
10 m l.  d i s t i l l e d  w a te r  to  1 m l.  e x t r a c t  was d e te rm in e d  a s  b e s t .  As 
p r e v i o u s l y  d e s c r i b e d ,  t h e  i n i t i a l  s c a n n in g  was made from 1 ,0 0 0  to  200  mu 
em ploy ing  th e  Beckman DB-G G r a t in g  S p e c t ro p h o to m e te r .
The sec o n d  sam p lin g  method c o n s i s t e d  o f  rem oving t e n  grams o f  
t i s s u e  from t h e  a p i c a l  r e g i o n  o f  t h r e e  i n d i v i d u a l  i n t a c t  t u b e r s .  The 
v a r i e t i e s  Red LaSoda and L aC h ip p e r  w ere  a g a in  u s e d .  The same w a te r  ex ­
t r a c t i o n  p r o c e d u r e s  were u s e d  a s  d e s c r i b e d  w i th  th e  f i r s t  s am p l in g  m ethod.
E x t r a c t i o n  d a t e s  o f  November 8 , 15 , 23 and December 6 , 1967 were 
u s e d  w i th  b o th  sam p lin g  m e th o d s .
The l e n g t h  o f  r e s t  p e r i o d  was d e te r m in e d  on Red LaSoda and L aC hipper 
t u b e r s  i n  c o n j u n c t i o n  w i t h  t h e s e  p r e l i m i n a r y  e x t r a c t i o n  s t u d i e s .  As p r e ­
v i o u s l y  m e n t io n e d ,  th e  c r i t e r i o n  f o r  r e s t  p e r i o d  b re a k a g e  was th e  a p p e a r ­
a n c e  o f  one o r  m ore s p r o u t s  5 mm. i n  l e n g t h .
I n  1967, a t t e m p ts  w e re  made to  i d e n t i f y  th e  compound(s) t h a t  peaked 
i n  t h e  p o t a t o  e x t r a c t s  o f  h e x a n e ,  95 p e r  c e n t  e t h y l  a l c o h o l ,  and d i s t i l l e d  
w a t e r .  The f o l lo w in g  f a t t y  a c i d s  w ere s o l u b i l i z e d  in  th e  above  s o l v e n t s :  
l a u r i c ,  l i n o l e i c ,  p a l m i t i c ,  m y r i s t i c ,  an d  o l e i c  a c i d .  C o n c e n t r a t io n s  o f  
1 ,0 0 0  ppm w ere  p r e p a r e d  from  each f a t t y  a c i d  u s i n g  th e  t h r e e  s o l v e n t s .
T h e se  s o l u t i o n s  w ere  s c a n n e d  from  1 ,000  t o  200 mu i n ’ th e  Beckman DB-G 
to  d e te rm in e  th e  p e a k s .
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S o l u t i o n s  o f  3 p e r  c e n t  Emery C-9, 4 p e r  c e n t  O ff-S h o o t-O  and 
100 ppm E t h r e l  w ere  p r e p a r e d  w i th  t h e  p r e v i o u s l y  m en tioned  s o l v e n t s  in  
a d d i t i o n  t o  a c e to n e .  However, i n  some i n s t a n c e s  t h e s e  compounds were 
n o t  s o l u b l e  i n  one o r  more o f  th e  s o l v e n t s .  The p eak s  o f  t h e s e  com­
pounds w ere  d e te r m in e d  p h o t o m e t r i c a l l y  w i th  t h e  Beckman DB-G.
The wave l e n g t h  a t  w hich c h lo r o g e n ic  a c i d  peaked  was d e te rm in e d  
u s in g  a  1 ,000  ppm c h lo r o g e n ic  a c i d  s o l u t i o n .  The c h lo r o g e n ic  a c i d  was 
s o l u b i l i z e d  in  95 p e r  c e n t  e t h y l  a l c o h o l .  P o ta s s iu m  g i b b e r e l l a t e  s o l u ­
b i l i z e d  i n  d i s t i l l e d  w a te r  w i th  ammonium h y d r o x id e  was u sed  to  d e te r m in e  
i t s  p e a k .  These p e a k s  were d e te r m in e d  p h o t o m e t r i c a l l y .  S ta n d a r d  c u rv e s  
were a l s o  p r e p a r e d  u s i n g  d i l u t a t i o n s  o f  t h e s e  s o l u t i o n s  o f  c h lo r o g e n ic  
a c id  and p o ta s s iu m  g i b b e r e l l a t e .
E x t r a c t i o n s  o f  0 .5  gram sam p le s  from th e  a p i c a l  r e g io n  o f  Red 
LaSoda t u b e r s  w ere  p r e p a r e d  u s in g  p h o s p h a te  b u f f e r  s o l u t i o n s  o f  t h e  
d i f f e r e n t  pH: 6 . 0 ,  6 . 2 ,  6 . 4 ,  6 . 6 , 6 . 8 , 7 .0 ,  7 . 2 ,  7 . 4 ,  7 .6 ,  7 . 8 ,  and
8 .0 .  The e x t r a c t s  w e re  scanned  fro m  320 to  200 mu u s in g  th e  Beckman 
DB-G G r a t in g  S p e c t ro p h o to m e te r ,
T ubers  o f  t h e  c lo n e s  Red L aSoda, L aC h ip p e r ,  L21-26, and  L22-112 
were sam pled  i n  an  e x t r a c t i o n  s tu d y  to  d e te rm in e  t h e  changes i n  endo­
genous c h lo r o g e n ic  a c i d  d u r in g  r e s t  p e r i o d .  T u b e rs  sampled i n  t h i s  
s tu d y  w ere  grown i n  t h e  s p r i n g  from  n o r t h e r n  c e r t i f i e d  seed  t u b e r s  on 
th e  Ben Hur Farm and s t o r e d  im m e d ia te ly  a f t e r  h a r v e s t i n g  and w a sh in g  on 
Ju n e  3 ,  1968. A l l  t u b e r s  were s t o r e d  a t  68 d e g r e e s  F. and 85 p e r  c e n t  
r e l a t i v e  h u m id i ty .  E x t r a c t i o n s  w e re  begun on J u n e  6 ,  1968, and f u r t h e r  
e x t r a c t i o n s  were made on June  19; J u l y  3 ,  17, 30 ; A ugust 14, 28 ; and 
S ep tem ber 11, 1968.
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H exane and 95 p e r  c e n t  e t h y l  a l c o h o l  w ere  u sed  a s  s o l v e n t s  i n  
t h i s  s t u d y .  The sam p lin g  p ro c e d u re  f o r  b o th  e x t r a c t i o n s  c o n s i s t e d  o f  
rem oving 0 .5  grams o f  t i s s u e  from th e  a p i c a l  r e g i o n  i n c l u d i n g  th e  bud 
( e y e ) .  T h ree  tu b e r s  from  each c lo n e  w ere sam pled . The t i s s u e  sam ples 
were o b t a i n e d  u s in g  a No. 5 c o rk  b o r e r .  A f t e r  w e ig h in g ,  th e  t i s s u e  was 
d ic e d  t o  f a c i l i t a t e  hom o g en a t io n  i n  th e  Thomas H om ogenizer. The homo- 
g e n a te  was f i l t e r e d  th ro u g h  No. 1 Whatman p a p e r .
The a l c o h o l  e x t r a c t s  w ere  hom ogenized w i th  10 m l. 95 p e r  c e n t  
e t h y l  a l c o h o l  and f i l t e r e d .  A 1 m l.  a l i q u o t  o f  th e  f i l t r a t e  was b ro u g h t  
to  volume i n  a  10 m l. v o lu m e t r i c  f l a s k  w i th  a l c o h o l .  The d i l u t e d  f i l ­
t r a t e  was scan n ed  from 400 to  200 mu i n  th e  Beckman DB-G.
As p r e v i o u s l y  d e s c r i b e d ,  0 ,5  grams o f  t i s s u e  was hom ogenized  in  
5 m l. o f  h e x a n e ,  f i l t e r e d ,  and b r o u g h t  to  volum e w i th  h ex an e  i n  a  10 m l. 
v o lu m e t r i c  f l a s k .  T h is  f i l t r a t e  was th e n  scan n ed  from 360 to  200 mu.
I n  c o n ju n c t io n  w i th  t h i s  s tu d y ,  f o u r  t u b e r s  from  each  c lo n e  were 
washed, i d e n t i f i e d ,  w e ig h ed , and s t o r e d  a t  68 d e g re e s  F. and 85 p e r  c e n t  
r e l a t i v e  h u m id i ty .  T hese  tu b e r s  w ere  u sed  to  d e te r m in e  th e  l e n g t h  o f  
r e s t  p e r i o d  and w e ig h t  l o s s .  The w e ig h ts  o f  each  t u b e r  w ere  r e c o r d e d  on 
each e x t r a c t i o n  d a t e .
T u b e rs  from t h e s e  same c l o n a l  l o t s  o f  Red LaSoda, L a C h ip p e r ,  
L21-26 , and  L22-112 u sed  in  th e  p r e v io u s  s tu d y  w ere  sam pled  f o r  pH 
changes d u r i n g  r e s t  p e r i o d .  At h a r v e s t  on Ju n e  3 , 1968, t u b e r s  to  be 
u sed  were s t o r e d  a t  68 d e g re e s  F. and 85 p e r  c e n t  r e l a t i v e  h u m id i ty .  
Sam pling c o n s i s t e d  o f  rem oving 10 grams o f  t i s s u e  from t h e  a p i c a l  r e g io n .  
The sam ples  w ere  hom ogenized two m in u te s  i n  a V i r t u s  ”4 5 ” t i s s u e
55
ho m o g en ize r  u s in g  30 m l .  o f  d i s t i l l e d  w a te r .  The pH o f  th e  hom ogenate  
was d e te rm in e d  w i th  a  Model 10, C o m in g  pH m e te r .
Due to  a  s h o r t a g e  o f  tu b e r s  from  th e  c lo n e  L 21-26 , th e  same
tu b e r s  w ere  u sed  in  t h e  p re v io u s  95 p e r  c e n t  e t h y l  a l c o h o l  e x t r a c t i o n s  
and pH d e t e r m in a t io n s  a f t e r  J u ly  18, 1968.
A t e s t  to  d e te r m in e  th e  e f f e c t s  o f  5 and 10 ppm GA on th e  endoge­
nous c h lo r o g e n ic  a c i d  c o n t e n t  o f  Red LaSoda tu b e r s - w e r e  i n i t i a t e d  on
J u l y  25 , 1968. Sm all u n i fo r m  t u b e r s  w ere  s e l e c t e d  and i n s t a n t l y  d ip p ed
i n  5 and 10 ppm GA. T h e se  tu b e r s  h a d  b een  h a r v e s t e d ,  w ashed, and  s t o r e d
a t  68 d e g re e s  F. and 85 p e r  c e n t  r e l a t i v e  h u m id i ty  on June 3 ,  1968. A l l
e x t r a c t i o n s  were made w i t h  95 p e r  c e n t  e t h y l  a l c o h o l  in  th e  same m anner 
a s  p r e v i o u s l y  d e s c r ib e d  f o r  a l c o h o l  e x t r a c t i o n s .  The c h lo r o g e n ic  a c id  
was d e te r m in e d  p h o t o m e t r i c a l l y  u s in g  t h e  Beckman DB-G a t  330 mu ( 7 4 ) .
The e x t r a c t s  were s c a n n e d  from 400 t o  200 mu u s i n g  95 p e r  c e n t  e t h y l  
a l c o h o l  a s  th e  r e f e r e n c e  s o l u t i o n .
The e x t r a c t i o n  o f  GA t r e a t e d  t u b e r s  was b eg u n  on A ugust 8 and con­
t in u e d  e v e r y  two weeks u n t i l  November 3 ,  1968. T h re e  i n d i v i d u a l  t u b e r s  
from each  t r e a tm e n t  w e re  u sed  on a l l  sam p lin g  d a t e s .
W isc o n s in  grown t u b e r s  o f  Red LaSoda and L aC h ippe r  h a r v e s t e d  on
Septem ber 2 4 , 1968 w e re  u s e d  to  c o n d u c t  f u r t h e r  s t u d i e s  on th e  changes  
o f  endogenous c h lo r o g e n ic  a c id  d u r in g  r e s t  p e r i o d . .
Two days a f t e r  h a r v e s t ,  20 -pound  l o t s  o f  b o t h  v a r i e t i e s  w ere  r e ­
c e iv e d  i n  B a to n  Rouge, L o u i s i a n a .  They were s t o r e d  a t  68 d e g re e s  F. and 
85 p e r  c e n t  r e l a t i v e  h u m id i ty .  On t h e  3 0 th  o f  S ep tem b er ,  e x t r a c t i o n s  
were begun f o r  c h lo r o g e n ic  a c i d .  T h ese  e x t r a c t i o n s  were c o n d u c te d  in  
th e  same m anner a s  p r e v i o u s l y  d e s c r i b e d  u s in g  95 p e r  c e n t  e t h y l  a l c o h o l .
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In  t h i s  s tu d y  t h r e e  t u b e r s  o f  each  v a r i e t y  w ere sam pled  on th e  
f o l l o w i n g  d a t e s :  S ep tem b e r  30 , O c to b e r  21, November 11, December 2 and
23 , 1968. On th e  l a s t  sam p l in g  d a t e  b o th  v a r i e t i e s  had  b ro k e n  t h e i r  
r e s t  p e r i o d .
F o u r te e n  days a f t e r  h a r v e s t  Red LaSoda and L aC h ippe r  t u b e r s  from 
th e  same W isc o n s in  s o u r c e  w ere r e c e i v e d  i n  B a to n  Rouge and  s t o r e d  a t  68 
d e g re e s  F . and 85 p e r  c e n t  r e l a t i v e  h u m id i ty .  T ubers  o f  b o th  v a r i e t i e s  
r e c e i v e d  th e  f o l l o w i n g  i n s t a n t  d ip  t r e a t m e n t s :  3 ppm GA., 1 ,0 0 0  ppm Ca,
d i s t i l l e d  w a te r ,  and a  c o n t r o l  r e c e i v i n g  no t r e a t m e n t .  T h ese  t r e a t e d  
t u b e r s  w e re  u se d  t o  d e te r m in e  th e  ch an g es  i n  endogenous c h lo r o g e n ic  a c id  
and g i b b e r e l l i n s  d u r in g  r e s t  p e r i o d .
The endogenous c h l o r o g e n i c  a c i d  was d e te rm in e d  p h o t o m e t r i c a l l y  
w i th  t h e  Beckman DB-G a s  p r e v i o u s l y  d e s c r i b e d  f o r  a l c o h o l  e x t r a c t i o n s .
The endogenous g i b b e r e l l i n  ch an g e s  d u r in g  th e  r e s t  p e r i o d  were 
d e te r m in e d  u s i n g  a  m o d i f i c a t i o n  o f  t h e  Dock L e a f  D is k  a s s a y  m ethod a s  
d e s c r i b e d  by Whyte and  L u c k w il l  (144) and  F l e t c h e r  and O sborne  (4 7 ) .
The s u b s t i t u t i o n  o f  10 m l .  o f  e t h y l  a l c o h o l  (95 p e r  c e n t )  f o r  6 m l. o f  
m e th a n o l  (80 p e r  c e n t )  t o  e x t r a c t  c h l o r o p h y l l  a  from  th e  l e a f  d i s k  was 
th e  o n ly  m o d i f i c a t i o n  t o  th e  Dock L e a f  D is k  a s s a y  method ( 1 4 4 ) .  T h is  
s u b s t i t u t i o n  was made t o  comply w i th  r e s e a r c h  on c h l o r o p h y l l  a e x t r a c ­
t i o n s  c o n d u c te d  a t  L o u i s i a n a  S t a t e  U n i v e r s i t y  ( 9 3 ) .  The b r o a d l e a f  dock 
(Rumex o b t u s i f o l i u s  L . )  u s e d  i n  t h i s  s tu d y  was p ro p a g a te d  and  grown in  
an a i r  c o n d i t i o n e d  g re e n h o u s e .
The sam ples  w ere  ta k e n  from t h e  a p i c a l  r e g i o n  o f  t h r e e  i n d i v i d u a l  
t u b e r s  w i th  a  No. 5 c o r k  b o r e r .  A 0 . 5  gram t i s s u e  sam ple was ta k e n  from
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t h e  b o r i n g ,  hom ogenized  i n  a  Thomas H om ogenizer w i th  10 m l. o f  d i s t i l l e d  
w a t e r ,  and f i l t e r e d  th ro u g h  No. 1 Whatman p a p e r .  A 0 .3  m l.  a l i q u o t  o f  
t h e  f i l t r a t e  was p i p e t t e d  on to  t h e  p a p e r  and l e a f  d i s k s .  The Beckman 
DB-G was u sed  to  d e te r m in e  c h l o r o p h y l l  a  a t  665 mu. The f i l t r a t e  was 
s c a n n e d  from 680 t o  640 mu.
P r e l i m in a r y  r e s p i r a t i o n  s t u d i e s  were c o n d u c te d  on th e  n o r t h e r n  
grown p o t a t o  c lo n e s  L 21-26 , L 2 2 -111 , L 51-113 , L 5 2-149 , Red LaSoda, and  
L aC h ip p e r  in  th e  f a l l ,  1967.
I n  1968 t h i s  s tu d y  was r e p e a t e d  u s in g  s p r i n g  grown L o u is ia n a  
t u b e r s  t h a t  were p l a n t e d  J a n u a ry  24 and h a r v e s t e d  Ju n e  3 ,  1968. At h a r ­
v e s t  t u b e r s  o f  th e  c lo n e s  L 21-26 , L 22-112 , Red LaSoda, and  LaChipper 
t u b e r s  w ere  washed and  s t o r e d  a t  68 d e g re e s  F. and 85 p e r  c e n t  r e l a t i v e  
h u m id i ty .  Oxygen u p ta k e  was m easu red  m a n o m e t r ic a l l y  i n  a  Warburg r e s ­
p i r o m e t e r .  S ta n d a rd  m anom etric  t e c h n iq u e s  a s  recommended by Um breit 
e t  a l . (141.) were u s e d  i n  m aking t h e s e  d e t e r m i n a t i o n s .  These d e t e r ­
m in a t io n s  were begun  on  June 4 ,  1968 and c o n d u c te d  a t  two week i n t e r ­
v a l s  u n t i l  r e s t  was b ro k e n  (S ep tem b er 10, 1 9 6 8 ) .  The l e n g t h  o f  r e s t  
p e r i o d  was d e te rm in e d  by  s t o r i n g  f o u r  i d e n t i f i e d  t u b e r s  o f  each c lo n e .  
The same f o u r  t u b e r s  w ere  u sed  to  d e te rm in e  th e  p e r  c e n t  w e ig h t  l o s s  a t  
each  sam p lin g  d a t e .
One t u b e r  o f  each  c lo n e  was u s e d  in  each  o f  t h r e e  r e p l i c a t i o n s .  
A l l  c lo n e s  were sam p led  on e i g h t  o c c a s io n s  d u r in g  t h e i r  r e s t  p e r io d .
The s am p lin g  c o n s i s t e d  o f  rem oving  a  o n e - e ig h th  in c h  t i s s u e  s l i c e  from  
h a l f  t h e  d i s t a n c e  b e tw een  th e  a p i c a l  and s tem  end o f  t h e  tu b e r s .  The 
t i s s u e  s l i c e s  were w ashed u n d e r  r u n n i n g - t a p  w a t e r  to  remove th e  e x c e s s
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s t a r c h  and p a t t e d - d r y  b e tw een  two p a p e r  t o w e l s .  Ten b o r i n g s  were ta k e n  
a t  random from  t h e  s l i c e s  u s i n g  a  No. 1 c o r k  b o r e r .  The b o r i n g s  were 
o b t a i n e d  in  th e  r e g io n  be tw een  th e  p e r id e rm  and  v a s c u l a r  c y l i n d e r  o f  
th e  s l i c e s .  The te n  b o r in g s  w ere  w eighed and a t  no tim e  d i d  th e  t e n  
b o r i n g s  exceed  one gram i n  w e i g h t .  The t i s s u e  b o r in g s  w ere  th e n  p la c e d  
i n  th e  m ain  v e s s e l  o f  th e  W arburg f l a s k  a lo n g  w i th  3 m l. o f  p h o sp h a te  
b u f f e r  s o l u t i o n  a t  pH 5 .8 .  The c e n t e r  w e l l  o f  t h e  f l a s k  c o n ta i n e d  0 .4  
m l .  o f  a 20 p e r  c e n t  p o ta s s iu m  h y d ro x id e  s o l u t i o n  and a  1 cm. sq .
( 0 .0 1  gm.) s e c t i o n  o f  Whatman No. 2 f i l t e r  p a p e r .  The W arburg  f l a s k s  
w ere  a t t a c h e d  t o  th e  m anom etr ic  a p p a r a t u s ,  p l a c e d  i n  th e  w a t e r  b a th  a t  
28 d e g re e s  C . , and  o s c i l l a t e d  a t  70 sh ak es  p e r  m in u te .  The m anom etric  
r e a d in g s  w ere t a k e n  a t  30 m in u te  i n t e r v a l s  f o r  a  d u r a t i o n  o f  two h o u r s . 
The r a t e s  b f  r e s p i r a t i o n  w ere  r e c o r d e d  as  t h e  number o f  m ic ro m o le s  o f  
g a s  exchange p e r  gram o f  t i s s u e  p e r  h o u r  on t h e  f r e s h  w e ig h t  b a s i s .
The e f f e c t  o f  s t o r a g e  c o n d i t i o n s  p r i o r  to  p l a n t i n g  on  tu b e r  p r o ­
d u c t i o n  and p l a n t  emergence o f  Red LaSoda and L aC hipper t u b e r s  were 
s t u d i e d  i n  t h e  s p r i n g ,  1968. The s t o r a g e  c o n d i t i o n s  a r e  shown i n  T a b le  
V. Ten t u b e r s  r e c e i v i n g  each  t r e a tm e n t  w ere  c u t  th ro u g h  t h e  a p i c a l  e n d ,  
r e s u l t i n g  i n  20 s e e d  p ie c e s  o f  a p p ro x im a te ly  two ounces i n  w e ig h t .  F o l ­
lo w ing  c u t t i n g ,  t h e s e  seed  p i e c e s  were p l a n t e d  J a n u a ry  2 4 ,  1968 a t  Ben 
H ur Farm. The s e e d  p ie c e s  w e re  p l a n t e d  i n  a  s im p le ,  random ized  b lo c k  
d e s ig n  c o n s i s t i n g  o f  f o u r  r e p l i c a t i o n s  o f  each  t r e a tm e n t  p l a n t e d  on 20  
f o o t  p l o t s .
D uring  t h e  growing s e a s o n  th e  p l a n t  em ergence d a t e s  w ere  o b s e r v e d .  
A t h a r v e s t  on J u n e  3 , 1968, t h e  w e ig h ts  o f  U. S .  No. l ' s  and  o t h e r  t u b e r s
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TABLE V
STORAGE CONDITIONS
(1 ) Red LaSoda tu b e r s  h a r v e s t e d  from 1967 s p r i n g  grown t u b e r s  i n
L o u i s i a n a ,  s t o r e d  a t  40 d e g re e s  F . u n t i l  p l a n t i n g .
(2) Red LaSoda tu b e r s  h a r v e s t e d  from 1967 f a l l  grown tu b e r s  in
L o u i s i a n a ,  s t o r e d  a t  40 d e g re e s  F . u n t i l  p l a n t i n g .
(3) Red LaSoda tu b e r s  h a r v e s t e d  from 1967 summer grown tu b e r s  in
W isc o n s in ,  s t o r e d  a t  40 d e g re e s  F, u n t i l  p l a n t i n g .
(4) Red LaSoda tu b e r s *  h a r v e s t e d  from  1967 summer grown t u b e r s  i n  
W isc o n s in ,  s t o r e d  a t  68 d e g re e s  F. u n t i l  p l a n t i n g .
(5 ) L aC h ipper  tu b e r s  h a r v e s t e d  from 1967 s p r i n g  grown tu b e r s  i n  
L o u i s i a n a ,  s t o r e d  a t  40 d e g re e s  F .  u n t i l  p l a n t i n g .
( 6) L aC hipper t u b e r s  h a r v e s t e d  from 1967 f a l l  grown t u b e r s  i n  
L o u i s i a n a ,  p l a n t e d  t h e  same day o f  h a r v e s t  ( r e c e i v i n g  no 
s t o r a g e ) .
(7 ) L aC hipper t u b e r s  h a r v e s t e d  from 1967 summer grown t u b e r s  in  
W isc o n s in ,  s t o r e d  a t  40 d e g re e s  F. u n t i l  p l a n t i n g .
( 8 ) L aC hipper tu b e r s *  h a r v e s t e d  from 1967 summer grown tu b e r s  i n  
W isc o n s in ,  s t o r e d  a t  68  d e g re e s  F. u n t i l  p l a n t i n g .
* I n d i c a t e s  t u b e r s  t h a t  w ere  s t o r e d  a t  40  d e g re e s  F. one month p r i o r  
to  b e in g  s t o r e d  a t  68  d e g r e e s  F.
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w ere  r e c o r d e d .  On th e  day o f  h a r v e s t ,  th e  t u b e r s  were w ashed  and t u b e r s  
from each t r e a t m e n t  were  s e l e c t e d  to  d e te r m in e  th e  s p e c i f i c  g r a v i t y .
The s p e c i f i c  g r a v i t y  was d e te r m in e d  w ith  th e  p o t a t o  h y d ro m e te r .
The w e ig h t  l o s s  and l e n g t h  o f  r e s t  p e r i o d  r e c e i v i n g  t h e  t r e a t ­
m en ts  i n  T ab le  V w ere  d e te r m in e d  a t  68 d e g r e e s  F. and 85 p e r  c e n t  r e l a ­
t i v e  h u m id i ty .  Four tu b e r s  from  each  o f  th e  t r e a t m e n t s  w e re  h a r v e s t e d ,  
w ashed , i d e n t i f i e d ,  w e ig h ed , and  s t o r e d  in  o p en  p a p e r  b a g s .  Both th e  
w e ig h t  l o s s  m easu rem en ts  and l e n g t h  o f  r e s t  p e r i o d  o b s e r v a t i o n s  were made 
on th e  same f o u r  t u b e r s .  The f i n a l  w e ig h t  l o s s  m easu rem en ts  were ta k e n  
113 days a f t e r  h a r v e s t ,  when a l l  t u b e r s  had  b r o k e n  t h e i r  r e s t  p e r io d .
The s p r o u t  i n h i b i t i n g  a b i l i t y  o f  Weedone and CIPC was compared 
d u r in g  s t o r a g e ,  1968. T h is  s tu d y  r e s u l t e d  f ro m  o b s e r v a t i o n s  i n  the  
s p r i n g  and f a l l  o f  1967, i n d i c a t i n g  t h a t  100 ppm Weedone a lm o s t  c o m p le te ly  
i n h i b i t e d  s p r o u t i n g  o f  t u b e r s  s t o r e d  a t  60 d e g r e e s  F. and 85 p e r  c e n t  
r e l a t i v e  h u m id i ty .
Dormant Red LaSoda t u b e r s  h a r v e s t e d  J u n e  3 ,  1968 w ere  washed and  
a l lo w e d  to  d r y .  Then 20 u n c u t  t u b e r s  p e r  t r e a t m e n t  were i n s t a n t l y  d ip p e d  
i n  100 ppm CIPC, 100 ppm Weedone, and d i s t i l l e d  w a te r .  The c o n t r o l  c o n ­
s i s t e d  o f  20 u n c u t  t u b e r s .  F o l lo w in g  t r e a tm e n t  on June 5 ,  1968 , th e  t u b e r s  
w ere  i d e n t i f i e d ,  w e ig h ed , p l a c e d  i n  p a p e r  c o n t a i n e r s ,  and s t o r e d  a t  68 
d e g re e s  F. and 85 p e r  c e n t  r e l a t i v e l y  h u m id i ty .  A l l  c o n t a i n e r s  were 
p l a c e d  on s h e lv e s  a t  th e  same l e v e l  i n  s t o r a g e .  The t r e a t m e n t s  rem a ined  
i n  s t o r a g e  u n t i l  t h e  r e s t  p e r i o d  i n  a l l  t u b e r s  h ad  been b r o k e n .  A t t h i s  
t im e  th e  f i n a l  w e ig h t  m easu rem en ts  were ta k e n .
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The e f f e c t  o f  p l a n t i n g  d a te  and s p a c in g  o f  Red LaSoda seed  p i e c e s  
on th e  l e n g th  o f  r e s t  p e r io d  and  w e ig h t  l o s s  was i n v e s t i g a t e d  a t  68 d e ­
g r e e s  F. and 85 p e r  c e n t  r e l a t i v e  h u m id i ty .
Red LaSoda s e e d  p i e c e s  w ere p l a n t e d  on J a n u a ry  2 4 ,  F eb ru a ry  14, 
and March 13, 1968 a t  6 , 12, and 18 in c h  s p a c in g s .  F o l lo w in g  h a r v e s t  
and w ash in g  on J u n e  3 ,  1968, f o u r  t u b e r s  from each p l a n t i n g  d a te  and 
s p a c in g  was i d e n t i f i e d ,  w e ig h e d , .p l a c e d  i n  open p a p e r  b a g s ,  and s t o r e d .  
I n d i v i d u a l  t u b e r s  w ere  u sed  as  r e p l i c a t i o n s  and th e  same tu b e r s  w ere  
u sed  to  d e te r m in e  th e  p e r  c e n t  w e ig h t  l o s s  m easurem ents  and  r e s t  p e r i o d  
l e n g t h s .  The f i n a l  w e ig h t  l o s s  m easurem en ts  were  ta k e n  113 days a f t e r  
h a r v e s t  when a l l  t u b e r s  p o s s e s s e d  one o r  more s p r o u t s  5 mm, i n  l e n g t h .
The s p e c i f i c  g r a v i t i e s  were d e te rm in e d  on Ju n e  5 ,  1968 w i th  th e  
p o ta to  h y d ro m e te r ,  u s i n g  a  random e i g h t  pound t u b e r  sam p le .
L eng th  o f  r e s t  p e r i o d  and p e r  c e n t  w e ig h t  l o s s  d e t e r m in a t io n s  o f  
Red LaSoda and  L aC h ip p e r  t u b e r s ,  r e c e i v i n g  th e  t r e a tm e n t s  a p p e a r in g  i n  
T ab le  V I ,  w ere  c o n d u c te d  a f t e r  h a r v e s t  on  Ju n e  3 , 1968.
On Ju n e  10, 1968, f o u r  t u b e r s  from  each  t r e a tm e n t  were i d e n t i f i e d ,  
w e ig h ed , and s t o r e d  a t  68 d e g re e s  F. and 85 p e r  c e n t  r e l a t i v e  h u m id i ty .  
I n d i v i d u a l  tu b e r s  w ere  u sed  a s  r e p l i c a t i o n s  and  th e  same tu b e r s  were 
u sed  to  d e te r m in e  th e  p e r  c e n t  w e ig h t  l o s s  and th e  l e n g t h  o f  r e s t  
p e r i o d .  As i n  p r e v io u s  s t u d i e s ,  th e  t r e a t m e n t s  were p l a c e d  in  p a p e r  
bags  on th e  same l e v e l  i n  s t o r a g e .  The f i n a l  w e ig h t  l o s s  m easurem ents  
w ere  ta k e n  106 days a f t e r  th e  i n i t i a l  w e ig h in g .  The l e n g t h  o f  r e s t  p e r io d  
and s p e c i f i c  g r a v i t i e s  w ere  d e te rm in e d  a s  p r e v i o u s l y  d e s c r ib e d .
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TABLE VI
SYSTEMIC INSECTICIDE TREATMENTS APPLIED TO RED LASODA 
AND LACHIPPER TUBERS -  1968
1/T rea tm en t—
Temik 1 l b . / a c r e
Temik 2 l b s . / a c r e
Temik 3 l b s . / a c r e
P h o r a te .1 l b . / a c r e
P h o r a te 2 l b s . / a c r e
P h o r a te 3 l b s . / a c r e
C o n tro l
1/  Teraik: 2- M e th y l - 2 - ( m e th y l th io ) p r o p io n a ld e h y d e - O - ( r a e th y lc a r b a m o y 1) 
o x i n e .
P h o r a te :  0 , 0 - D i e t h y l  S - ( e t h y l t h i o ) - m e t h y l p h o s p h o r o d i t h i o a t e
( " T h i m e t " ) .
The w e ig h t  l o s s  and r e s t  p e r i o d  l e n g th  o f  e i g h t  c lo n e s  u s e d  i n  
s e v e r a l  s t u d i e s  d u r in g  1967 and 1968 w ere  c o n d u c te d  a t  68  d e g re e s  F. 
and  85 p e r  c e n t  r e l a t i v e  h u m id i ty .  C lones o f  Red L aSoda, L aC h ip p e r ,  
L21-26 , L 21-60 , L 22-112 , L 31-19 , L 31-55 , and L31-155 w ere  h a r v e s t e d  
June  3 ,  1968. A t h a r v e s t  th e  tu b e r s  w ere  washed and  random e i g h t  pound 
sam ples  w ere  u s e d  to  d e te r m in e  t h e  s p e c i f i c  g r a v i t i e s .  F o l lo w in g  h a r v e s t  
f o u r  t u b e r s  o f  each  c lo n e  were i d e n t i f i e d ,  w eighed , and s t o r e d .  The 
f i n a l  w e ig h ts  w ere  t a k e n  113 days a f t e r  h a r v e s t ,  a t  w h ich  t im e  a l l  c lo n e s
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had  b ro k e n  t h e i r  r e s t  p e r i o d s .  I n d i v i d u a l  t u b e r s  s e r v e d  as  r e p l i c a ­
t i o n s  and  th e  same t u b e r s  were u s e d  i n  th e  w e ig h t  l o s s  and r e s t  p e r i o d  
o b s e r v a t i o n s .
The e f f e c t s  o f  22 c h e m ic a ls  a n d / o r  t r e a t m e n t s  on th e  l e n g t h  o f  
r e s t  p e r i o d  and w e ig h t  lo s s  were o b s e rv e d  u s i n g  Red LaSoda and LaChipper. 
t u b e r s .  These  tu b e r s  were s t o r e d  a t  68 d e g re e s  F . and  85 p e r  c e n t  r e l a ­
t i v e  h u m id i ty .
Red LaSoda and L aC hipper t u b e r s  were h a r v e s t e d  and washed, J u n e  3 ,
1968. U n ifo rm  tu b e r s  o f  b o th  c lo n e s  r e c e iv e d  t h e  t r e a t m e n t s  p r e s e n t e d  
in  T a b le  V I I .  A f t e r  t r e a tm e n t  th e  t u b e r s  were i d e n t i f i e d ,  w e ig h ed , 
p la c e d  i n  open 25 pound b a g s ,  and s t o r e d .  T h o s e - tu b e r s  r e c e i v i n g  an  
added GA t r e a tm e n t  w ere  a l lo w ed  to  d ry  c o m p le te ly  a f t e r  th e  i n i t i a l  d i p ­
p in g  b e f o r e  b e in g  d ip p e d  i n  3 ppm GA. In  t h i s  s t u d y  i n d i v i d u a l  t u b e r s  
w ere  c o n s id e r e d  r e p l i c a t i o n s .  The r e s t  p e r io d  o b s e r v a t i o n s  w ere  made 
as  p r e v i o u s l y  d e s c r ib e d  and th e  f i n a l  w e ig h t  l o s s  m easu rem en ts  w ere  ta k e n  
S ep tem ber 2 4 ,  1968.
T u b e rs  p roduced  from n o r t h e r n  grown Red LaSoda p o ta to e s  t h a t  r e ­
c e iv e d  t h e  f e r t i l i z e r  t r e a t m e n t s  shown i n  T ab le  V I I I  w ere  s t u d i e d  i n  
s t o r a g e  a f t e r  h a r v e s t .  The e f f e c t  o f  th e  f e r t i l i z e r  t r e a tm e n t s  on w e ig h t  
l o s s  and  r e s t  p e r io d  was i n v e s t i g a t e d  a t  68 d e g r e e s  F . and 85 p e r  c e n t  
r e l a t i v e  h u m id i ty .
Twelve t u b e r s  from  each  t r e a t m e n t  were w a sh ed ,  i d e n t i f i e d ,  w e ig h ed ,  
and s t o r e d  on June  10, 1968. The same tu b e r s  w e re  u s e d  i s  v je igh t l o s s  and 
r e s t  p e r i o d  d e t e r m i n a t i o n s ,  w i th  i n d i v i d u a l  t u b e r s  s e r v i n g  as  r e p l i c a t i o n s .  
At h a r v e s t  a  random e i g h t  pound t u b e r  sam ple from e a c h  t r e a tm e n t  was u sed  
f o r  s p e c i f i c  g r a v i t y  d e t e r m i n a t i o n s .
i
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TABLE VII
CHEMICAL AND/OR TREATMENTS APPLIED TO RED LASODA AND 
LACHIPPER TUBERS -  1968
T re a tm e n t—^
GA
3 ppm*-/
GA 3 ppm
GA 3 ppm +
Weedone 100  ppm -
Weedone 100 ppm +
D iphenam ide 100 ppm -
D iphenam ide 100 ppm +
S im az in e 100  ppm -
S im az in e 100  ppm +
T e r b a c i l 100 ppm -
T e r b a c i l 100  ppm +
C hlo roneb 100  ppm -
C h lo roneb 100  ppm +
Eptam 100 ppm -
Eptam 100  ppm +
CA 1000 ppm -
CA 1000  ppm +
G eigy  65-14260 100  ppm -
G eigy  65-14260 100 ppm +
W ate r -
W ate r +
C o n t r o l -
C o n t r o l +
I f  A l l  t r e a t m e n t s  were  p r e p a r e d  i n  d i s t i l l e d  w a te r  and  a p p l i e d  as  
i n s t a n t  d i p s .
GA: P o ta s s iu m  s a l t  o f  g i b b e r e l l i c  a c i d .
Weedone; 2 - ( 2 , 4 , 5 - t r i c h l o r o p h e n o x y l )  p r o p io n ic  a c i d .  
D iphenam ide: N ,N -D im e th y l-2 , 2 -d ip h e n y la c e ta m id e  ( " E n i d e " ) .
S im a z in e : 2 - C h l o r o - 4 , 6 - b i s ( e t h y l a m i n o ) - s - t r i a z i n e .
T e r b a c i l :  3 - t e r t - B u t y l - 5 - c h l o r o - 6 - m e t h y l u r a c i l  ( " S i n b a r " ) .
C h lo ro n eb :  1 , 4 - D i c h l o r o - 2 , 5 -d im eth o x y b en zen e  ("D em osan")•  
Eptam: S - E th y l  d ip r o p y t h io c a r b a m a te .
CA: C h lo ro g e n ic  a c i d .
2 /  +  i n d i c a t e s  GA added ; -  i n d i c a t e s  GA n o t  added.
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TABLE VIIX
FERTILIZER TREATMENTS^/ APPLIED TO RED LASODA TUBERS -  1968
T r e a tm e n ts ^ /
l b s . / a c r e  N. l b s . / a c r e  P205 l b s . / a c r e  K20
60 120 0
60 120 30
60 120 60
60 120 90
60 120 120
60 120 150
60 120 180
60 0 60
60 30 60
60 60 60
60 90 60
60 120 60
60 150 60
60 180 60
l i  32 l b s .  o f  s u p p le m e n ta l  N a p p l i e d  a t  em ergence . 
2 /  A p p l ie d  p r i o r  to  p l a n t i n g .
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The f i n a l  w e ig h t  l o s s  m easurem en ts  were ta k e n  106 days a f t e r  
h a r v e s t  when a l l  t u b e r s  h ad  b ro k en  t h e i r  r e s t  p e r i o d .
The e f f e c t  o f  m a t u r i t y  o r  h a r v e s t  d a t e  on th e  r e s t  p e r i o d  o f  
Red LaSoda was i n v e s t i g a t e d .  A l l  t u b e r s  u sed  i n  t h i s  i n v e s t i g a t i o n  
w ere  p l a n t e d  J a n u a ry  2 4 , 1968. T h re e  h i l l s  w ere  dug a t  w eek ly  i n t e r ­
v a l s  b e g in n in g  May 6 , 1968 and c o n t i n u i n g  u n t i l  A ugust 19, 1968.
At h a r v e s t  t h r e e  t u b e r s  from each  h i l l  w ere  w ashed , i d e n t i f i e d ,  
p l a c e d  i n  p a p e r  c o n t a i n e r s ,  and s t o r e d  a t  68 d e g re e s  F. and 85 p e r  
c e n t  r e l a t i v e l y  h u m id i ty .  The t u b e r s  w ere  s e l e c t e d  on th e  b a s i s  o f  
s i z e  u n i f o r m i t y .  These  t u b e r s  were  o b se rv e d  w eek ly  u n t i l  s i g n s  o f  
s p r o u t i n g  a p p e a r e d ,  a f t e r  w hich  o b s e r v a t i o n s  w ere  made e v e ry  o t h e r  day 
u n t i l  t h e i r  r e s t  p e r i o d  was b ro k e n .  W eight l o s s  was a l s o  d e te rm in e d  
w eek ly  u s i n g  th e s e  same t u b e r s .  The f i n a l  w e ig h t  l o s s  m easurem en ts  
w ere  ta k e n  O c to b e r  7 , 1968.
Red LaSoda t u b e r s  h a r v e s t e d  i n  th e  s p r i n g ,  1968, w ere  s t o r e d  a t  
68 d e g re e s  F. and 85 p e r  c e n t  r e l a t i v e  h u m id i ty  u n t i l  A ugust 22, 1968. 
U niform  s e e d  s i z e  t u b e r s  2 to  3 in c h e s  i n  d i a m e te r  were  c u t  th ro u g h  
th e  a p i c a l  e n d . Ten s e e d  p i e c e s  w ere  t r e a t e d  w i th  th e  t r e a tm e n t s  p r e ­
s e n te d  i n  T a b le  IX. F o l lo w in g  t r e a t m e n t  th e  s e e d  p i e c e s  w ere  h e l d  a t  
68 d e g re e s  F . u n t i l  A ugust 29 , 1968, a t  w hich tim e th e y  w ere  p l a n t e d .  
The s e e d  p i e c e s  w ere p l a n t e d  i n  a  s im p le  random ized  in c o m p le te  b lo c k  
d e s ig n  c o n s i s t i n g  o f  f o u r  r e p l i c a t i o n s  o f  each  t r e a tm e n t  p l a n t e d  on 10 -  
f o o t  p l o t s .
S ta n d  c o u n ts  w ere  t a k e n  e v e ry  o t h e r  day  from  Septem ber 10 u n t i l  
November 11 , 1968. On November 11, p l a n t  v i g o r  r a t i n g s  w ere  ta k e n  and
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CHEMICALS AND/OR TREATMENTS
TABLE
APPLIED
IX
TO CUT RED LASODA TUBERS -  1968
1/T r e a tm e n t— ' GA 2 /  3 ppm^'
GA 3 ppm -
GA 3 ppm 4-
Weedone 100  ppm -
Weedone 100  ppm 4-
D ip h en am id e 100  ppm -
D ip h en am id e 100  ppm 4-
S im a z in e 100  ppm -
S im a z in e 100  ppm 4*
T e r b a c i l 100  ppm -
T e r b a c i l 100  ppm +
C h lo ro n e b 100  ppm
C h lo ro n e b 100  ppm +
Eptam 100  ppm -
Eptam 100  ppm 4*
CA 1000  ppm -
CA 1000  ppm +
G e ig y  6 5 -1 4 2 6 0 100  ppm -
G eigy  6 5 -1 4 2 6 0 100  ppm +
P e n n s a l t  692 5000  ppm -
P e n n s a l t  692 5000  ppm +
TIBA 10  ppm -
TIBA 10  ppm +
T.AA 1000  ppm -
IAA 1000  ppm +
ADP 1000  ppm -
ADP 1000  ppm +
ATP 1 0 0 0  ppm -
ATP 1000  ppm
E t h r e l 50 ppm -
E t h r e l 50 ppm +
Emery C-9 3 % -
Emery C-9 3 % +
O f f - S h o o t - 0 4 % -
O f f - S h o o t - 0 4  %
AmChem. 6 7 -2 4 8 100  % -
AmChem. 6 7 -2 4 8 100  %
W ate r -
W ate r 4-
C o n t r o l -
C o n t r o l 4-
_1/ A l l  t r e a t m e n t s  w ere  p r e p a r e d  i n  d i s t i l l e d  w a t e r  and  a p p l i e d  a s  
i n s t a n t  d i p s .
GA: P o t a s s i u m  s a l t  o f  g i b b e r e l l i c  a c i d .
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TABLE IX: Continued
1 /  Weedone: 2 - ( 2 , 4 , 5 - t r i c h l o r o p h e n o x y l )  p r o p i o n i c  a c id .
D iphenam ide: N ,N -D im ethy1 - 2 , 2 - d ip h e n y la c e ta m id e  ( " E n i d e " ) .
S im az in e :  2 - C h l o r o - 4 , 6 - b i s ( e t h y l a m i n o ) - s - t r i a z i n e ,
T e r b a c i l :  3 - t e r t - B u t y l - 5 - c h l o r o ~ 6 - m e t h y l u r a c i l  ( ' 'S i n b a r 1') •
C h lo roneb : l , 4 - D ic h lo r o - 2 ,5 - d im e th o x y b e n z e n e  ( ’’Demosan") *
Eptam: S - E th y l  d i p r o p y l t h i o c a r b a m a t e .
CA: C h lo ro g e n ic  a c i d .
TIBA: 2 ,3 ,5 - T r i i o d o b e n z o i c  a c i d .
IAA: A cid  i n d o l e a c e t i c .
ADP: A d en o sin e  d ip h o s p h a t e ,  sodium .
ATP: A denosine  t r i p h o s p h a t e .
E t h r e l :  2 - C h lo r o e th a n e  p h o sp h o n ic  a c i d ,
O ff-S h o o t-O : M eth y l  e s t e r s  o f  f a t t y  a c id
C6 -  C12 (C6 4%, C8 56%, CIO 38%, C12 2%).
2 /  +  i n d i c a t e s  added  GA; -  i n d i c a t e s  GA n o t  a d d ed .
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t h e  f i n a l  s t a n d  c o u n t s  w ere  m ade. The p l a n t  v i g o r  r a t i n g s  w ere  b a s e d  
on a  s c a l e  from  1 t o  5 ,  w i th  5 r e p r e s e n t i n g  t h e  m o s t  v ig o r o u s  and  ■ 1 t h e  
l e a s t  v ig o r o u s  p l a n t s .
At h a r v e s t  on  December 11 , 1968, t h e  t o t a l  w e ig h t  o f  t u b e r s  p r o ­
d u c e d  from  each  t r e a t m e n t  was r e c o r d e d .  A f t e r  h a r v e s t  t h e  t u b e r s  w ere  
w ashed  and o b s e r v e d  f o r  s c a b ,  d e c a y ,  and  g ro w th  c r a c k s .  The t u b e r s  
w e re  t h e n  p l a c e d  i n  c l o t h  s a c k s  an d  s t o r e d  a t  68 d e g r e e s  F .  f o r  f u r t h e r  
s t u d y .
I n  a n o t h e r  s t u d y  t h e s e  t u b e r s  w ere  u s e d  to  d e t e r m in e  th e  en d o g e ­
n o u s  c h l o r o g e n i c  a c i d  c o n t e n t .  The c h l o r o g e n i c  a c i d  c o n t e n t  was d e t e r ­
m ined  a s  p r e v i o u s l y  d e s c r i b e d  w i t h  95 p e r  c e n t  e t h y l  a l c o h o l .  F ou r 
t u b e r s  from each  t r e a t m e n t  a p p e a r i n g  i n  T a b le  IX w ere  u s e d  f o r  t h i s  
e x t r a c t i o n .  The e x t r a c t i o n s  w e re  made on th e  f i r s t  20 t r e a t m e n t s  on 
D ecem ber 11 and  on t h e  re m a in in g  t r e a t m e n t s  on  D ecem ber 12, 1968.
T ubers  fro m  th e  c lo n e s  Red L aSoda, L a C h ip p e r ,  and  L22-112 h a r ­
v e s t e d  December 1 1 , 1968 w ere  u s e d  to  d e te r m in e  t h e  endogenous  g i b b e r -  
e l l i n  c o n t e n t  d u r i n g  t h e i r  r e s t  p e r i o d .  The Dock L e a f  D is k  a s s a y  
m ethod  (47  and 144) a s  d e s c r i b e d  p r e v i o u s l y  was u s e d  f o r  t h e  g i b b e r -  
e l l i n  d e t e r m i n a t i o n s .  I n  t h i s  s t u d y  f i v e  r e p l i c a t i o n s  w ere  u s e d .
A t h a r v e s t  t u b e r s  from e a c h  c lo n e  w ere  s am p led ,  a f t e r  w hich  
s a m p l in g s  w ere  made a t  m o n th ly  i n t e r v a l s  f o r  t h e  s u c c e e d in g  t h r e e  
m o n th s .  T ubers  t o  b e  sam p led , f o l l o w i n g  h a r v e s t ,  w e re  w ashed  and  s t o r e d  
a t  68 d e g re e s  F . an d  85 p e r  c e n t  r e l a t i v e  h u m i d i t y .  U nder t h e s e  c o n d i ­
t i o n s  and  s a m p l in g  d a t e s  th e  w e i g h t  l o s s  was d e te r m in e d  on s i x  t u b e r s  
from  each  c lo n e .  The number o f  d a y s  r e q u i r e d  t o  b r e a k  r e s t  was a l s o  
r e c o r d e d .
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G l a d io lu s  corm s, grown i n  T en sas  P a r i s h ,  L o u i s i a n a ,  w ere  
h a r v e s t e d  O c to b e r  35 , 1966. F o l lo w in g  h a r v e s t  th e  corms w ere  s t o r e d  
a t  room t e m p e r a tu r e  ( a p p r o c im a te ly  76 d e g re e s  F . )  u n t i l  November 
14 , 1966, a t  w hich  t im e  e i g h t  corms o f  th e  v a r i e t i e s  L i f e  F lam e, 
A t l a n t i c ,  Lewen H o r s t ,  and Wood P e c k e r  w ere  s t o r e d  a t  40 and 60 
d e g re e s  F. and  85 p e r  c e n t  r e l a t i v e  h u m id i ty .  The w e ig h t  l o s s  
and number o f  days  r e q u i r e d  f o r  r e s t  p e r i o s  b re a k a g e  was d e te rm in e d  
a t  b o th  t e m p e r a t u r e s .  The i n i t i a l  w e ig h ts  w ere  t a k e n  November 14,
1966, a f t e r  w h ich  w e ig h ts  w ere  r e c o r d e d  e v e ry  30 d a y s .  The c r i t e r i o n  
f o r  r e s t  p e r i o d  b re a k a g e  was th e  same as  p r e v i o u s l y  d e s c r i b e d  f o r  
p o t a t o  t u b e r s .  The f i n a l  w e ig h t  l o s s  m easu rem en ts  w ere  t a k e n  Ju n e  14,
1967, s e v e n  m onths a f t e r  t h e  i n i t i a l  w e ig h in g .
Corms o f  t h e  same g l a d i o l u s  v a r i e t i e s  s t o r e d  a t  40 d e g re e s  F. and 
85 p e r  c e n t  r e l a t i v e  h u m id i ty  were p l a n t e d  a t  Ben Hur Farm J a n u a r y  26,
1967. Twenty corms o f  e ac h  v a r i e t y  r e p l i c a t e d  tw ic e  were p l a n t e d  i n  a 
s p l i t  p l o t  d e s i g n  w i th  c o m p le te  r a n d o m iz a t io n .  The corms w ere  spaced  
one f o o t  a p a r t  on 20 f o o t  p l o t s .  D u rin g  th e  g row ing  s e a s o n  th e  p l a n t  
em ergence and  bloom d a t e s  w ere  r e c o r d e d .  A t h a r v e s t  on J u l y  27 , 1967 
t h e  numbers o f  corms p ro d u c e d  w ere r e c o r d e d .
The e f f e c t  o f  g ro w th  r e g u l a t o r s  and p r u n in g  a g e n ts  on p ecan  
s e e d l i n g s  w e re  s t u d i e d  i n  1967 and 1968.
T h is  p r o j e c t  was begun  on J a n u a r y  7 , 1965 w i th  th e  p l a n t i n g  o f  
t h r e e  p e c a n  v a r i e t i e s ,  nam ely D e s i r a b l e ,  Mahan, and Lew is . These  
v a r i e t i e s  w e re  p l a n t e d  a t  M e l r o s e ,  L o u i s i a n a .  S ix t e e n  t r e e s  o f  each  
v a r i e t y  w ere  p l a n t e d  on rows 25 f e e t  a p a r t  and sp a c e d  a t  15 f o o t  i n t e r ­
v a l s  on t h e  row .
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The p r o j e c t  was d e s ig n e d  to  d e t e r m in e  i f  p e c a n  t r e e s  c o u l d  be 
m a in t a i n e d  i n  a  d w a rf  c o n d i t i o n  and  p r o d u c e  good y i e l d s  o f  h i g h  q u a l ­
i t y  n u t s  when t r e a t e d  w i t h  growth r e g u l a t o r s  and " p r u n i n g ’' a g e n t s .
I n  t h e  s p r i n g  o f  1967 th e  p e c a n  p l a n t i n g  w as d iv id e d  i n  s u c h  a  
m anner t h a t  a l lo w e d  f o r  t h e  t r e a t i n g  o f  a l l  v a r i e t i e s  w i th  s i x  t r e a t ­
m e n ts  a t  two d a t e s  o f  a p p l i c a t i o n .  T he  t r e a t m e n t s  c o n s i s t e d  o f  s p r a y ­
i n g  u n t i l  r u n - o f f  w i t h  t h e  c h e m ic a ls  l i s t e d  in  T a b l e  X.
I n  1967 th e  t r e e s  w ere  s p r a y e d  on June  and  J u l y  21. On t h e  d a te s  
o f  s p r a y i n g  t h e  t r e e  d i a m e te r s  w ere  t a k e n  one f o o t  ab o v e  th e  s o i l  l e v e l  
and  th e  t r e e  h e i g h t s  w e re  ta k e n  b a s e d  on  th e  t a l l e s t  c e n t r a l  l e a d e r .
T h ese  d e t e r m i n a t i o n s  w e re  ta k en  a t  m o n th ly  i n t e r v a l s  u n t i l  J a n u a r y  23 ,
1968. On J a n u a r y  2 3 ,  t h e  l e n g th s  o f  f o u r  s h o o ts  p e r  t r e e  w ere  
m e asu re d  and  i d e n t i f i e d  to  d e te r m in e  t h e  e f f e c t  o f  t h e  t r e a t m e n t s  on  
s h o o t  g ro w th .
I n  t h e  s p r i n g  o f  1968 th e  t r e a t m e n t s  u s e d  p r e v i o u s l y  i n  1967 were 
a p p l i e d  i n  t h e  i d e n t i c a l  manner t o  t h e  same t r e e s .  The o n ly  e x c e p t i o n  
was t h a t  t r e e s  o f  e a c h  v a r i e t y  on t h e  g u a rd  row w as  s p ra y e d  w i t h  5 ,0 0 0  
a n d  10 ,0 0 0  ppm B -N in e .  These  t r e e s  h a d  p r e v i o u s l y  b e e n  s p ra y e d  w i t h  
7 ,5 0 0  ppm B -N ine i n  t h e  f a l l ,  1966.
E a r l i e r  s p r a y i n g  d a t e s  were u s e d  i n  th e  s p r i n g  o f  1968 d u e  t o  ob­
s e r v a t i o n s  made i n  1967 . I t  was o b s e r v e d  t h a t  t h e  d e g r e e  o r  s t a g e  o f  
l e a f i n g - o u t  seemed t o  b e  v e ry  c r i t i c a l  a s  to  th e  am o u n t o f  g ro w th  r e d u c ­
t i o n  o b t a i n e d  from  t h e  d i f f e r e n t  t r e a t m e n t s .  The s p r a y i n g  d a t e s  u s e d  in  
t h e  s p r i n g ,  1968, w e re  A p r i l  17 and  May 24 . The s e c o n d  s p r a y i n g  d a t e  had 
t e n t a t i v e l y  b e e n  s e t  f o r  May 17, b u t  w as  d e la y e d  u n t i l  May 24 d u e  t o
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TABLE X
SPRAY TREATMENTS APPLIED TO PECAN TREES AT 
MELROSE, LOUISIANA -  1967-69
T r e a tm e n t ! /
E t h r e l 50 ppm
B-Nine 7 ,5 0 0 ppm
Emery C-9 3 %
O ff-S h o o t-O 4 %
GA 3 ppm
C o n tro l
_1/  A l l  c h em ica ls  p r e p a r e d  i n  ta p  w a t e r .
«
E t h r e l :  2 - C h lo r o e th a n e  p h o s p h o r ic  a c i d .
B -N ine: S u c c in ic  a c i d  2 , 2 - d im e th y l  h y d r a z id e  ( " A l a r " ) .
O ff -S h o o t-O :  M eth y l e s t e r s  o f  f a t t y  a c i d  C6-C12
(C6 4%, C8 56%, CIO 38%, C12 2%).
GA: P o ta s s iu m  s a l t  o f  g i b b e r e l l i c  a c i d .
w e a th e r  c o n d i t i o n s .  On th e  d a t e s  o f  s p r a y i n g ,  a s  in  1967, th e  t r e e  diam ­
e t e r s  w ere  ta k e n  one f o o t  above th e  s o i l  l e v e l .  These m easu rem en ts  were  
c o n t in u e d  a t  m on th ly  i n t e r v a l s .  No t r e e  h e i g h t  m easu rem en ts  w ere  ta k e n  
i n  1968. On J a n u a r y  23 , 1969 th e  s h o o t  l e n g t h s  o f  f o u r  s h o o t s  and th e  
t r e e  d ia m e te r s  w ere  t a k e n ,  a f t e r  w hich  th e  s tu d y  was t e r m in a t e d .
I n  th e  s p r i n g  o f  1967 and 1968, v i s u a l  o b s e r v a t i o n s  w ere  t a k e n  one 
week a f t e r  s p r a y in g  on bud damage, l e a f  d ro p ,  and g e n e r a l  t r e e  a p p e a ra n c e .
S t a t i s t i c a l  a n a l y s e s  were made a c c o r d in g  to  S n ed eco r  (127) and th e  
mean co m p ar iso n s  w ere  made a c c o r d in g  to  Duncan ( 4 2 ) .
RESULTS
The amount o f  t o t a l  s o l i d s  found i n  each  c lo n e  i s  shown in  
T a b le  X I. These d e t e r m i n a t i o n s  w ere  made from  th e  a p i c a l  r e g i o n  o f  
t u b e r s  s t o r e d  f o r  92 days  a t  60 d e g r e e s  F. and 85 p e r  c e n t  r e l a t i v e  
h u m id i ty .  D a ta  p r e s e n t e d  i n  t h i s  t a b l e  r e p r e s e n t  means b a se d  upon 
f o u r  r e p l i c a t i o n s  and  f o u r  s a m p l in g  d a t e s .  The c o n c e n t r a t i o n  o f  
s o l i d s  i n  the  a p i c a l  r e g io n  o f  L51-113 was t h e  h i g h e s t .  No t r u e  d i f ­
f e r e n c e  was m easu red  be tw een  t h i s  c lo n e  and Red LaSoda. However, t r u e  
d i f f e r e n c e s  e x i s t e d  b e tw een  L51-113  and t h e  o t h e r  c lo n e s  t e s t e d .  The 
d i f f e r e n c e  be tw een  Red LaSoda an d  L21-26 was s m a l l ,  b u t  L22-111 , L52- 
149, and  LaC hipper c o n ta i n e d  s i g n i f i c a n t l y  l e s s  d ry  m a t t e r  th a n  Red 
LaSoda.
Of a l l  c lo n e s  t e s t e d ,  t h e  s tem  r e g i o n  o f  th e  t u b e r s  had a  much 
h i g h e r  amount o f  t o t a l  s o l i d s  t h a n  t h e  a p i c a l  r e g io n .  L 51-113 , L 2 1 -2 6 , 
and Red LaSoda p o s s e s s e d  th e  g r e a t e s t  amount o f  s o l i d s  i n  t h i s  a r e a  and 
t h e i r  amounts w ere  s i g n i f i c a n t l y  m ore th a n  amounts found i n  L52-149 and 
L a C h ip p e r .
No t r u e  d i f f e r e n c e s  w ere  fo u n d  i n  d r y  m a t t e r  among th e  c lo n e s  
a s  an  a v e ra g e  o f  sam ple  d a t e s .
Sample d a t e  d i f f e r e n c e s  i n  p e r  c e n t  d r y  w e ig h t  a s  an  a v e ra g e  o f  
a l l  c l o n e s  a r e  r e p r e s e n t e d  i n  T a b le  X I I .  On t h e  f i n a l  d a t e ,  th e  mean 
d ry  w e ig h t  as an  a v e r a g e  o f  c l o n e s  was found  to  be 1 9 .66  p e r  c e n t .  T h is  
was a  s i g n i f i c a n t l y  h i g h e r  mean p e r  c e n t  d ry  w e ig h t  th a n  o b s e rv e d  on 
O c to b e r  13 and November 13, 1966.
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TABLE XI
CLONAL DIFFERENCES IN DRY WEIGHT OF TUBER REGIONS AS 
AN AVERAGE OF SAMPLING DATES— -  1966-67
9 /C lo n e d
Mean p e r  c e n t  d ry  w e ig h t
A p ic a l  r e g io n  Stem r e g io n  M id - re g io n
L51-113 2 2 .5 2 a l / 2 8 .7 8 a1 / 2 6 .4 5 a l /
Red LaSoda 2 0 .9 7 ab 2 7 .2 8 ab 2 4 .4 6 b
L21-26 19.87 be 2 8 .27 ab 2 6 .2 6 a
L22-111 18 .08 cd 2 6 .7 7 b 2 3 .4 3 be
L52-149 17 .58 d 2 4 .9 6 c 2 3 .36 be
LaC hipper 1 7 .6 4 d 2 4 .5 6 c 2 2 .9 4 c
\ J  T ubers  sam pled  on O c to b e r  13, November 13, December 13, 1966, and 
J a n u a ry  13 , 1967.
2 /  C lones grown i n  W isc o n s in ,  Summer, 1966, and s t o r e d  92 d ay s  a t  60 
d e g re e s  F .  and 85 p e r  c e n t  r e l a t i v e  h u m id i ty .
_3/  Means n o t  h a v in g  a  l e t t e r  i n  common a r e  s t a t i s t i c a l l y  d i f f e r e n t  a t  
th e  .05 l e v e l  o f  s i g n i f i c a n c e .
TABLE X II
SAMPLE DATE DIFFERENCES IN PER CENT DRY WEIGHT AS 
AN AVERAGE OF ALL CLONEsi' -  1966-67
Sample D a te Mean p e r  c e n t d ry  w e ig h t^ /
J a n u a ry  13, 1967 19 .66
December 13, 1966 19 .49  ab
O c to b e r  13, 1966 18 .62  be
November 13, 1966 18 .39  c
1/  C lones o f  L 21-26 , L22-111, L51-113, L 52-149, L aC h ip p e r ,  and  Red 
LaSoda;' grown i n  W isc o n s in ,  summer 1966 and s t o r e d  92 days  a t  60 
d e g re e s  F .  and 85 p e r  c e n t  r e l a t i v e  h u m id i ty .
2 /  Dry w e ig h t  d e t e r m in a t io n s  w ere  made from  M id - re g io n  o f  t u b e r s .
^3/ Means n o t  h a v in g  a  l e t t e r  i n  common a r e  s t a t i s t i c a l l y  d i f f e r e n t  a t  
th e  .05 l e v e l  o f  s i g n i f i c a n c e .
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The lo w e s t  mean d ry  w e ig h t  (1 8 .3 9  p.er c e n t )  was o b s e r v e d  to  o c c u r  
on November 13, 1966, and on t h i s  d a t e  th e  mean d r y  w e ig h t  a s  an  a v e rag e  
o f  c lo n e s  was s i g n i f i c a n t l y  lo w er  compared to  sam p les  ta k e n  December 13, 
1966, and J a n u a ry  13, 1967.
C lo n a l  d i f f e r e n c e s  i n  number o f  days t o  s p r o u t i n g  o f  W isc o n s in  
t u b e r s  a r e  shown i n  T a b le  X I I I .
T rue  d i f f e r e n c e s  i n  l e n g th  o f  r e s t  p e r i o d  w ere n o te d  among c l o n e s .  
The mean r e s t  p e r io d  o f  L52-149 was s i g n i f i c a n t l y  s h o r t e r  t h a n  a l l  c lo n e s  
t e s t e d ,  e x c e p t  L51-113 and L52-154 . These r e s u l t s  show t h a t  L21-26 had 
a  s i g n i f i c a n t l y  lo n g e r  r e s t  p e r i o d  th a n  a l l  c l o n e s  e x c e p t  L 5 1 -1 7 2 . Red 
LaSoda t u b e r s  had  a  s i g n i f i c a n t l y  l o n g e r  r e s t  p e r i o d  th a n  L a C h ip p e r .
The c l o n a l  d i f f e r e n c e s  i n  p e r  c e n t  w e ig h t  l o s s  o f  p o t a t o  tu b e r s  
s t o r e d  f o r  123 days a t  60 d e g re e s  F. a r e  shown i n  T a b le  XIV. These  
d a ta  show t h a t  tu b e r s  o f  L52-154 l o s t  s i g n i f i c a n t l y  more w e ig h t  th a n  
t u b e r s  o f  L 21-26 , L 52-149 , L51 -1 1 3 ,  L51-185 , L 51-190 , L a C h ip p e r ,  L S I-  
19, Red LaSoda, L 51-170 , L51-1 8 0 , L 5 1 -102 , L 2 2 -111 , L22-112, and  L S I- 
172.
The c lo n e  L51-172 l o s t  5 .3 1  mean p e r  c e n t  w e ig h t ,  s i g n i f i c a n t l y  
l e s s  w e ig h t  l o s s  th a n  c lo n e s  L 21-26 , L 51-168 , L 5 1 -136 , and L 5 2 -1 5 4 .
E f f e c t  o f  c h e m ic a l  t r e a t m e n t s  on s p r o u t i n g  o f  n o n -d o rm an t c u t  
L aC hipper and Red LaSoda tu b e r s  i n  s t o r a g e  i s  p r e s e n t e d  i n  T a b le  XV. 
L aC h ipper  and Red LaSoda seed  p i e c e s  d ip  t r e a t e d  w i th  100 ppm Weedone 
d e la y e d  s p r o u t i n g  t h e  g r e a t e s t  mean number o f  d a y s .  T h is  t r e a t m e n t  s i g ­
n i f i c a n t l y  d e la y e d  s p r o u t i n g  com pared t o  a l l  t r e a t m e n t s ,  e x c e p t  th e  100 
ppm CIPC t r e a t m e n t .
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TABLE XIII
CLONAL DIFFERENCES IN NUMBER OF DAYS TO SPROUTING 
OF WISCONSIN TUBERS^/ -  1966
Clone Mean days  to  s p r o u t i n g
L21-26 79 .3 a1 /
L51-172 74 .7 ab
Red LaSoda 7 1 .0 be
L51-170 7 0 .0 bed
L51-190 68 .7 b ed e
L31-19 6 8 . 0 b ed e
L51-180 6 5 .3 c d e f
L51-185 6 4 .0 d e f
L51-102 6 2 .0 e f
LaC hipper 5 9 .7 fg
L22-112 5 9 .7 fg
L51-136 5 9 .0 fg
L22-111 5 4 .7 gh
L51-168 5 3 .0 gh
L52-154 5 0 .0 g b i
L51-113 4 8 .7 h i
L52-149 4 5 .7 i
1/  Tubers  h a r v e s t e d  Sep tem ber 9 ,  1966; r e c e i v e d  i n  L o u i s i a n a  O c to b e r  6 , 
1966 and s t o r e d  a t  60 d e g re e s  F. and 85 p e r  c e n t  r e l a t i v e  h u m id i ty .
2 /  Means n o t  h a v in g  a  l e t t e r  i n  common a r e  s t a t i s t i c a l l y  d i f f e r e n t  a t  
th e  .05 l e v e l  o f  s i g n i f i c a n c e .
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TABLE XIV
CLONAL DIFFERENCES IN PER CENT WEIGHT LOSS OF 
POTATO TUBERS -  1966-67
C l o n e ! / Mean p e r  c e n t  w e ig h t  l o s s
L 5 2 -1 5 4  1 5 .0 7  a £ /
L51-136  1 3 .4 2  ab
L51-168 1 1 .0 5 a b c
L 21-26 9 .7 9 b e d
L 52-149 9 .6 7 b e d e
L 51-113 8 .8 4 b e d e
L51-185 7 .9 4 c d e
L 51-190 7 .8 6 cde
L a C h ip p e r 7 .6 3 cde
L 31-19 7 .5 6 cde
Red LaSoda 7 .3 5 cd e
L 5 1-170 6 .7 1 cde
L 51-180 6 .6 1 de
L 51 -1 0 2 ' 5 .8 5 e
L 22-111 5 .7 2 e
L 22-112 5 .7 1 e
L51 -172 5 .3 1 e
_1 /  C lo n e s  grow n i n  W is c o n s in ,  summer 1966 and  s t o r e d  123 d a y s  a t  60 
d e g r e e s  F . and  85 p e r  c e n t  r e l a t i v e  h u m i d i t y .
_2/ Means n o t  h a v i n g  a  l e t t e r  i n  common a r e  s t a t i s t i c a l l y  d i f f e r e n t  
a t  t h e  .0 5  l e v e l  o f  s i g n i f i c a n c e .
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TABLE XV
EFFECT OF CHEMICAL TREATMENTS ON SPROUTING OF NON-DORMANT CUT
LACHIPPER AND RED LASODA TUBERS IN STORAGE!/ - SPRING 1967
T r e a tm e n t ! / Mean days to  s p r o u t i n g
L aC h ip p e r  Red LaSoda
Weedone lOOppm 2 1 .5 a ! / 3 5 .0 a 2 /
CIPC lOOppm 1 9 .0 ab 2 2 .0 a
G eigy  GA-506 lOOppm 1 4 .5 be 1 4 .0 cde
S t a u f f e r  R -1856, 6~F lOOppm 1 4 .0 c 1 4 .5 cde
C ap a ro l lOOppm 13 .5 c 1 4 .0 cde
B ro m ac i l lOOppm 1 3 .0 c 18 .5 be
ph eny 1 en e d iam in e 1 , OOOppm 1 2 .5 c 1 3 .5 cde
C o n tro l 12 .5 c 1 5 .5 cd
CA 1 ,000ppm 1 2 .0 c 1 3 .5 cde
GA 3ppm 1 2 .0 c 9 .5 e
G eigy 65-14260 lOOppm 1 2 .0 c 1 4 .5 cde
C hlo roneb lOOppm ■ 1 1 .5 c 1 2 .5 de
T e r b a c i l lOOppm 11 .5 c 1 4 .5 cde
Eptam lOOppm 1 1 .0 c 1 4 .0 cde
S im az ine lOOppm 1 1 .0 c 1 4 .5 cde
T e r b a c i l lOOppm 10 .5 c 1 3 .0 de
Diphenam id lOOppm 1 0 .5 c 1 3 .0 de
W ater 1 0 .0 c 13 .5 cde
1 /  T ubers  w ere  s to r e d  129 d ay s  a t  40 d e g r e e s  F. ‘and 85 p e r  c e n t  r e l a ­
t i v e  h u m id i ty  b e f o r e  c u t t i n g ;  a f t e r  t r e a t m e n t  s ee d  p i e c e s  were 
s t o r e d  a t  68 d e g re e s  F. and 85 p e r  c e n t  r e l a t i v e  h u m i d i t y .
2 /  Weedone: 2 - ( 2 , 4 , 5 - t r i c h l o r o p h e n o x y )  p r o p i o n i c  a c i d .
CIPC: I s o p ro p y l  N - ( 3 - c h lo r o p h e n y l ) - c a r b a m a te .
C a p a ro l :  2 , 4 - B i s ( i s o p r o p y l a m i n o ) - 6 - ( m e t h y l t h i o )  - s - t r i a z i n e .  
B ro m a c i l :  5 - B r o m o - 3 - s e c - b u ty l~ 6 - m e t h y lu r a c i l  ("H yvar X") .
CA: C h lo ro g e n ic  a c i d .
GA: P o ta s s iu m  s a l t  o f  g i b b e r e l l i c  a c i d .
C h lo ro n eb : '  l , 4 - D ic h lo r o - 2 ,5 - d im e th o x y b e n z e n e  ("D e m o sa n " ) .
T e r b a c i l :  3 - t e r t - B u t y l - 5 - c h l o r o - 6 - m e t h y l u r a c i l  ( " S i n b a r " )  .
Eptam: S -E th y l  d i p r o p y l t h i o c a r b a m a t e .
S im az in e :  2 -C h lo ro - 4 , 6 - b i s ( e t h y l a m i n o ) - s - t r i a z i n e .
D iphenam id; N*N-Dimethy1 - 2 , 2 -d ip h e n y la c e ta m id e  ( " E n i d e " ) .
3/ Means not having a letter in common are statistically different at
the .05 level of significance.
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Red LaSoda s e e d  p i e c e s  i n s t a n t l y  d ip p ed  i n  3 ppm GA s p r o u te d  
in  9 .5  days and s i g n i f i c a n t l y  h a s te n e d  s p r o u t i n g  when compared to  th e  
c o n t r o l .
The e f f e c t  o f  c h e m ic a l  t r e a t m e n t s  on t u b e r  w e ig h t  lo s s  o f  L a­
C h ip p e r  and Red LaSoda i s  p r e s e n te d  i n  T ab le  XVI. When compared t o  th e  
c o n t r o l  t r e a t m e n t s ,  t h e s e  d a t a  show t h a t  none o f  t h e  chem ica l t r e a t m e n t s  
s i g n i f i c a n t l y  a f f e c t e d  t h e  p e r  c e n t  w e ig h t  l o s s  o f  Red LaSoda and L a ­
C h ip p e r  t u b e r s  s t o r e d  f o r  129 days a t  68 d e g re e s  F .
LaC hipper d ip p e d  i n  100 ppm Weedone and Red LaSoda d ip p ed  i n  100 
ppm C hlo roneb  l o s t  2 3 .8 7  and 2 1 .1 0  mean p e r  c e n t  w e i g h t ,  r e s p e c t i v e l y .
E f f e c t  o f  c h e m ic a l  t r e a tm e n t s  on p l a n t  em ergence  o f  c u t  L a C h ip p e r  
and Red LaSoda t u b e r s  i s  found i n  T a b le  XVII. The e a r l i e s t  p l a n t  em er­
gence  was o b se rv ed  from  L aC hipper t u b e r s  i n s t a n t l y  d ip p e d  i n  w a t e r .
P l a n t s  em erg ing  from  t u b e r s  th u s  t r e a t e d  emerged a f t e r  19.5 d a y s .  T h is  
t r e a tm e n t  was s i g n i f i c a n t l y  b e t t e r  th a n  L aC hipper t u b e r s  d ip  t r e a t e d  
w i th  S t a u f f e r  R -1856, 6 -F ,  CIPC, and Weedone; h o w e v e r ,  i t  was n o t  s i g ­
n i f i c a n t l y  b e t t e r  th a n  th e  c o n t r o l  t r e a t m e n t .  L a C h ip p e r  seed  p i e c e s  
d ip p e d  i n  3 ppm GA w ere  found to  emerge a f t e r  2 0 .5  d ay s  compared t o  19 .5  
days r e q u i r e d  f o r  w a t e r  d ip p e d  L aC h ip p e r  seed  p i e c e s .
None o f  th e  c h e m ic a l  t r e a tm e n t s  s i g n i f i c a n t l y  h a s te n e d  th e  em er­
gence o f  c u t  Red LaSoda t u b e r s .
L aC hipper and Red LaSoda s e e d  p i e c e s  d ip  t r e a t e d  w ith  100 ppm 
Weedone r e s u l t e d  i n  t h e  g r e a t e s t  d e l a y  t o  p l a n t  em erg en ce .
E f f e c t  o f  s e e d  p i e c e  t r e a tm e n t  on y i e l d s  o f  LaC hipper and Red La­
Soda i s  p r e s e n te d  i n  T a b le  X V III .  T h ese  d a ta  show t h a t  none o f  t h e  chem­
i c a l  t r e a tm e n t s  s i g n i f i c a n t l y  a f f e c t e d  y i e l d s  o f  Red LaSoda o r  L aC h ip p e r .
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TABLE XVI
EFFECT OF CHEMICAL TREATMENTS ON TUBER—  ^WEIGHT LOSS
OF LACHIPPER AND RED LASODA - SPRING 1967
2/T rea tm e n t—
Mean p e r  
L aC h ipper
c e n t  w e ig h t  lo s s  
Red LaSoda
G eigy  GA-506 lOOppm 5 8 .2 3  akJ 22 .73  akt
D iphenam id lOOppm 5 1 .5 5  a 25 .61  a
CIPC lOOppm 4 4 .9 5  a 32 .03  a
S im az in e lOOppm 4 4 .4 1  a 21 .89  a
C h lo ro n eb lOOppm 4 3 .9 0  a 2 1 .10  a
GA 3ppm 3 5 .9 4  a 2 8 .15  a
T e r b a c i l lOOppm 3 4 .0 4  a 2 4 .7 1  a
C o n t r o l 3 3 .0 3  a 2 3 .6 4  a
W ate r 3 1 .3 6  a 2 4 .59  a
S t a u f f e r  R-1856, 6 -F lOOppm 3 0 .9 1  a 2 3 .22  a
p h e n y le n e d ia m in e l J000ppm 3 0 .7 0  a 24 .78  a
CA 1 , OOOppm 3 0 .1 3  a 23 .05  a
T e r b a c i l lOOppm 28 .59  a 22 .88  a
G eigy  65-14260 lOOppm 2 7 .2 8  a 2 2 .7 6  a
B ro m ac i l lOOppm 2 7 .0 3  a 21 .55  a
C a p a ro l lOOppm 2 6 .8 1  a 22 .71  a
Ep tarn lOOppm 2 6 .1 8  a 34 .13  a
Weedone lOOppm 2 3 .8 7  a 2 2 .95  a
_1/  T ubers  were  t r e a t e d  im m e d ia te ly  a f t e r  h a r v e s t  and s t o r e d  129 days 
a t  68 d e g re e s  F. and 85 p e r  c e n t  r e l a t i v e  h u m id i ty .
2 /  D iphenam id : N ,N -D im e th y l-2 , 2 - d ip h e n y la c e ta m id e  ( " E n i d e " ) .
CIPC: I s o p r o p y l  N - ( 3 - c h lo r o p h e n y l ) - c a r b a m a te .
S im az in e :  2 - c h l o r o - 4 , 6 - b i s ( e t h y l a m i n o ) - s - t r i a z i n e .
C h lo roneb : 1 ,4 - D i c h l o r o - 2 , 5-d im e tho x y b en zen e  ("D em osan")*
GA: P o ta s s iu m  s a l t  o f  g i b b e r e l l i c  a c i d .
CA: C h lo ro g e n ic  a c i d .
T e r b a c i l :  3 ~ t e r t - B u t y l - 5 - c h l o r o - 6 - m e t h y l u r a c i l  ( " S i n b a r " ) •
B ro m a c i l :  5 - B r o m o - 3 - s e c - b u t y l - 6 - m e t h y l u r a c i l  ("H yvar  X " ) .
C a p a r o l : 2 , 4 - B i s  ( i s o p ro p y  lam ino) - 6 -  (me.thy t h i o )  - s  -  t r i a z i n e ,
Eptam r S - E th y l  d ip ro p y l th x o c a r b a m a te .
Weedone: 2 - ( 2 , 4 , 5 - t r i c h l o r o p h e n o x y )  p r o p i o n i c  a c i d .
3/ Means not having a letter in common are statistically different at
the .05 level of significance.
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TABLE XVII
EFFECT OF CHEMICAL TREATMENTS ON PLANT EMERGENCE OF CUT
LACHIPPER AND RED LASODA TUBERS^' - SPRING 1967
2 j  Mean clays to  p la n t :  em erg en ce
T r e a tm e n t—___________________________________L aC h ip p e r_____________ Red LaSoda
Weedone lOOppm 2 6 .8  a 3 3 .8  aH
CIPC lOOppm 2 6 .5  a 3 2 .8  a
S t a u f f e r  R -1 8 5 6 , 6 -F lOOppm 2 6 .5  a 3 3 .0  a
C a p a r o l lOOppm 2 4 .8  ab 2 7 .5  a
Eptam lOOppm 2 4 .3  ab 2 9 .8  a
CA ljOOOppm 2 3 .8  ab 2 2 .5  a
C h lo ro n e b lOOppm 2 2 .5  ab 2 5 .5  a
G e ig y  GA-506 lOOppm 2 2 .5  ab 2 4 .8  a
T e r b a c i l lOOppm 2 2 .0  ab 2 6 .3  a
T e r b a c i l lOOppm 2 2 .0  ab 2 5 .5  a
p h e n y le n e d ia m in e l,0 0 0 p p m 2 2 .0  ab 2 8 .5  a
C o n t r o l 2 1 .5  ab 3 0 .3  a
G e ig y  6 5 -1 4 2 6 0 lOOppm 2 1 .0  b 2 9 .0  a
S im a z in e lOOppm 2 1 .0  b 2 7 .0  a
D ip h en am id lOOppm 2 0 .5  b 2 5 .3  a
GA 3ppm 2 0 .5  b 2 6 .3  a
B r o m a c i l lOOppm 2 0 .0  b 2 5 .3  a
W ate r 1 9 .5  b 2 5 .0  a
I f  Grown a t  Ben H ur Farm and  t u b e r s  w e re  n o n -d o r m a n t .
2J W eedone: 2 - ( 2 , 4 , 5 - t r i c h l o r o p h e n o x y )  p r o p i o n i c  a c i d .
CIPC: I s o p r o p y l  N - ( 3 ~ c h l o r o p h e n y l ) - c a r b a m a t e .
C a p a r o l : 2 , 4 - B i s ( i s o p r o p y l a m i n o ) - 6 - ( m e t h y t h i o ) - s - t r i a z i n e .
E p tam : S - E t h y l  d i p r o p y l t h i o c a r b a m a t e .
CA: C h lo r o g e n ic  a c i d .
C h o lo m e b :  l , 4 - D i c h l o r o - 2 , 5 - d i m e t h o x y b e n z e n e  ("D em osan") .
T e r b a c i l :  3 - t e r t - B u t y l - 5 - c h l o r o - 6 - m e t h y l u r a c i l  ( " S i n b a r " ) .
S im a z in e :  2 - c h l o r o - 4 , 6 - b i s ( e t h y l a m i n o ) - s - t r i a z i n e .
D ip h e n a m id :  N ,N - D im e th y l - 2 , 2 - d i p h o n y l a c e t a m i d e  ( " E n i d e " ) .
GA: P o ta s s iu m  s a l t  o f  g i b b e r e l l i c  a c i d .
B r o m a c i l :  5 r B r o m o - 3 - s e c - b u t y l - 6 - m e t h y l u r a c i l  ( ."H yvar X") .
3 /  Means n o t  h a v i n g  a  l e t t e r  i n  common a r e  s t a t i s t i c a l l y  d i f f e r e n t  a t  
t h e  .0 3  l e v e l  o f  s i g n i f i c a n c e .
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TABLE XVIII
EFFECT OF SEED PIECE TREATMENT ON TOTAL YIELDS OF
LACHIPPER AND RED LASODA - SPRING 1967
Mean y i e l d s  ( l b s / 4  f t .  p l o t )  
T r e a tm e n t—' _________________________________ L a C h ip p e r____________ Red LaSoda
T e r b a c i l lOOppm 4 . 0  a 3 . 8
Weedone lOOppm 3 . 6  a 3 .2  a
Ep tarn lOOppm 3 . 4  a 4 . 2  a
G e ig y  65-14260 lOOppm 3 . 2  a 3 .0  a
C h lo ro n e b lOOppm 3 . 1  a 3 .8  a
S im a z in e lOOppm 3 . 1  a 3 .8  a
T e r b a c i l lOOppm 3 . 0  a 4 . 0  a
C a p a r o l lOOppm 2 .9  a 4 . 4  a
GA 3ppm 2 .9  a 3 . 5  a
W ate r 2 .9  a 3 .9  a
G e ig y  GA-506 lOOppm 2 . 7  a 4 . 0  a
B ro m a c i l lOOppm 2 . 6  a 4 . 7  a
p h e n y le n e d ia m in e 1 , OOOppm 2 . 5  a 4 . 3  a
CA ljOOOppm 2 . 4  a 5 . 0  a
C o n t r o l 2 . 3  a 3 . 6  a
D ip h en am id e lOOppm 2 . 1 a 4 . 6  a
S t a u f f e r  R -1856 , 6 - F lOOppm 2 . 0  a 3 . 5  a
CIPC lOOppm 1 .7  a 3 . 6  a
_1 /  A l l  t u b e r s  u s e d  i n  t h i s  t e s t  w e re  n o n - d o r m a n t .
T e r b a c i l :  3 - t e r t - B u t y l - 5 - c h l o r o - 6 - m e t h y l u r a c i l  ( " S i n b a r " ) .
W eedone: 2 - ( 2 , 4 , 5 - t r i c h l o r o p h e n o x y )  p r o p i o n i c  a c i d .
E ptam : S - E t h y l  d i p r o p y l t h i o c a r b a m a t e .
C h lo ro n e b :  l , 4 - D i c h l o r o - 2 , 5 - d i m e t h o x y b e n z e n e  ( " D e m o s a n " ) .
S im a z in e ;  2 - c h l o r o - 4 , 6 - b i s ( e t h y l a m i n o ) - s - t r i a z i n e .
C a p a r o l :  2 , 4 - B i s ( i s o p r o p y  la m in o )  - 6 - ( m e th y l  t h i o ) - s - t r i a z i n e .
GA: P o ta s s iu m  s a l t  o f  g i b b e r e l l i c  a c i d .
B r o m a c i l :  5 - B r o m o ~ 3 - s e c - b u t y 1 - 6 - m e t h y l u r a c i l  ("H y v a r  X " ) .
CA: C h lo r o g e n ic  a c i d .
D ip h e n am id e :  N ,N -D im ethy  1 - 2 , 2 - d i p h e n y l a c e t a m i d e  ( ' 'E n id e " )  .
CIPC: I s o p r o p y l  N - ( 3 - c h l o r o p h e n y 1 ) - c a r b a m a t e .
2 /  Means not having a letter in common are statistically different at
the .05 level of significance.
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Red LaSoda and L aC h ipper  p ro d u ced  t h e  h i g h e s t  y i e l d s  when i n ­
s t a n t l y  d ip  t r e a t e d  w i th  1 ,0 0 0  ppm CA and  100 ppm T e r b a c i l ,  r e s p e c t i v e l y .  
L aC hipper s e e d  p i e c e s  t r e a t e d  w i th  100 ppm CIPC y i e l d e d  o n ly  1 .7  pounds 
o f  t u b e r s  p e r  f o u r - f o o t  p l o t ,  w hereas  Red LaSoda when so  t r e a t e d  p r o -  - 
d uced  3 .58  p o u n d s .  However, t h i s  was n o t  s i g n i f i c a n t .
T ab le  XIX i n d i c a t e s  t h e  p l a n t  em ergence  o f  t u b e r s  c h e m ic a l ly  
t r e a t e d ,  h a r v e s t e d ,  s t o r e d  a t  68 d e g re e s  F . ,  and r e p l a n t e d .  These d a t a  
show t h a t  none  o f  th e  c h e m ic a l  t r e a tm e n t s  s i g n i f i c a n t l y  h a s te n e d  o r  d e ­
la y e d  the  p l a n t  em ergence from  L aC hipper t u b e r s .  P l a n t s  from L aC hipper 
t u b e r s  d ip  t r e a t e d  w i th  100 ppm Weedone and  w a te r  em erged in  th e  f e w e s t  
mean days ( 3 1 . 0 ) .
P l a n t s  from  Red LaSoda tu b e r s  d ip p e d  i n  100 ppm T e r b a c i l  emerged 
i n  36 d a y s ,  b u t  was n o t  s i g n i f i c a n t  com pared to  th e  c o n t r o l .
The l o n g e s t  d e la y  to  p l a n t  em ergence , 66 mean d a y s ,  r e s u l t e d  from 
Red LaSoda t u b e r s  i n s t a n t l y  d ip p e d  in  100 ppm Weedone. T h is  t r e a t m e n t ,  
when compared t o  C a p a ro l ,  CA, p h e n y le n e d ia m in e ,  Eptam, B ro m a c i l ,  and 
T e r b a c i l ,  s i g n i f i c a n t l y  d e la y e d  p l a n t  em erg en ce .
The e f f e c t  o f  c e r t a i n  c h em ica ls  on w e ig h t  lo s s  o f  Red LaSoda t u b e r s  
i s  shown in  T a b le  XX. T hese  d a t a  p o i n t  o u t  t h a t  a  4  p e r  c e n t  O ff-S h o o t-O  
d ip  t r e a tm e n t  r e s u l t e d  i n  an  80 p e r  c e n t  w e ig h t  l o s s ,  w hich  was s i g n i f i ­
c a n t l y  g r e a t e r  th a n  t h a t  e x h i b i t e d  by any  o t h e r  t r e a t m e n t .  Four p e r  
c e n t  O ff-S h o o t-O  p lu s  3 ppm GA l o s t  s i g n i f i c a n t l y  l e s s  w e ig h t  th a n  
t h e  O ff-S h o o t-O  d ip  a lo n e  and  l o s t  s i g n i f i c a n t l y  more w e ig h t  compared 
to  a l l  o t h e r  t r e a t m e n t s .
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TABLE XIX
PLANT EbfERGENCE OF TUBERS CHEMICALLY TREATED, HARVESTED, 
STORED AT 68 DEGREES F . , AND REPLANTED -  19671 '
T r e a t m e n t ^ /
Mean d a y s to  p l a n t  em ergence
L a C h ip p e r Red LaSoda
W eedone lOOppm 3 1 .0  s k ! 6 6 .0
G e ig y  6 5 -1 4 2 6 0 lOOppm 3 1 .8  a 6 3 .8  ab
G e ig y  GA-506 lOOppm 3 2 .8  a 6 0 .5  abc
C o n t r o l 3 1 .8  a 5 9 .3  a b ed
S t a u f f e r  R -1 8 5 6 , 6 - F lOOppm 3 6 .3  a 5 6 .8  abed
CIPC lOOppm 5 0 .3  a 5 6 .0  abed
S im a z in e lOOppm 3 4 .0  a 5 1 .5  abed
GA 3ppm 3 1 .0  a 5 1 .3  abed
C h lo ro n e b lOOppm 3 2 .5  a 4 9 . 8  a b ed
D ip h e n am id lOOppm 3 4 .0  a 4 5 . 5  abed
W a te r 3 1 .0  a 4 3 . 8  a b ed
T e r b a c i l lOOppm 3 2 .8  a 4 3 . 5  a b ed
C a p a r o l lOOppm 3 3 .5  a 4 1 . 3  bed
CA l ,0 0 0 p p m 3 7 .0  a 4 1 . 3  bed
p h e n y le n e d ia m in e 1 , OOOppm 4 3 . 0  a 4 0 . 3  bed
E ptam lOOppm 3 3 .5  a 3 7 .8  cd
B r o m a c i l lOOppm 3 2 .8  a 3 6 .8  d
T e r b a c i l lOOppm 3 6 .0  a 3 6 .0  d
\ f  T u b e r s  t r e a t e d  and  p l a n t e d  F e b r u a r y  2 4 ,  h a r v e s t e d  J u n e  1 ,  s t o r e d  a t  
68 d e g r e e s  F .  u n t i l  r e p l a n t i n g  on  A u g u s t  23 ,  1967 .
2 /  W eedone: 2 - ( 2 , 4 , 5 - t r i c h l o r o p h e n o x y )  p r o p i o n i c  a c i d .
CIPC: I s o p r o p y l  N - ( 3 - c h l o r o p h e n y l ) - c a r b a m a t e .
S ima z i n e : 2 - c h l o r o - 4 , 6 - b  i s ( e t h y l a m i n o ) - s - t r i a z i n e .
GA: P o ta s s iu m  s a l t  o f  g i b b e r e l l i c  a c i d .
C h lo ro n e b :  l , 4 - D i c h l o r o - 2 , 5 -d im e th o x y b e n z e n e  ("D em osan” ) .
D ip h e n am id :  N , N - D i m e t h y l - 2 ,2 - d i p h e n y l a c e t a m i d e  ( " E n i d e " ) .
T e r b a c i l :  3 - t e r t - B u t y l - 5 - c h l o r o - 6 - m e t h y l u r a c i l  ( " S i n b a r " ) .
C a p a r o l :  2 , 4 - B i s ( i s o p r o p y l a m i n o ) - 6 - ( m e t h y l t h i o ) - s - t r i a z i n e .
CA: C h lo r o g e n ic  a c i d .
E ptam : S - E t h y l  d i p r o p y l t h i o c a r b a m a t e .
B r o m a c i l :  5 - B r o m o - 3 - s e c - b u t y l - 6 - m e t h y l u r a c i l  ( " H y v a r  X " ) .
21/ Means not having a letter in common are statistically different at
the .05 level of significance.
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TABLE XX
EFFECT OF CERTAIN CHEMICALS ON WEIGHT LOSS OF
RED LASODA TUBERS^/ - SUMMER 1967
n  IT re a tm e n t^ / Mean p e r  c e n t  w e ig h t  lo s s
O f f -S h o o t -O 47. - 8 0 .00 a2J
O ff-S h o o t-O 47. + 6 6 .23 b
Weedone lOOppm - 19.30 c
C o n t r o l - 17 .50 cd
M o rso d ren lOOppm + 15 .95 cde
ph eny 1 en e d iam in  e l,000ppm 14 .43 cde
M o rso d ren lOOppm 12 .58 cde
T e r b a c i l lOOppm 12.55 cde
p h e n y le n e d ia m in e ljOOOppm + 12 .45 cde
GA 3ppm - 12 .28 cde
K i n e t i n i,000ppm + 12.05 cde
K i n e t i n l,000ppm - 12 ,03 cde
C h lo ro n eb lOOppm 11.63 cde
C h lo ro n eb lOOppm 11.20 cde
Eptam lOOppm - 11.15 cde
G eigy  65-14260 lOOppm - 11.05 cde
CA l,000ppm - 10.98 cde
C a p a ro l lOOppm - 10 .70 cde
B -N ine 1 , OOOppm + 10.15 cde
G eigy  65-14260 lOOppm 10.13 cde
T e r b a c i l lOOppm 9 .9 8 cde
GA 3ppm + 9-95 cde
CA 1 , OOOppm H* 9 .9 3 cde
E t h r e l lOOppm - 9 .4 8 cde
B -N ine 1 , OOOppm - 9 .4 8 cde
UC 22463 lOOppm 9.25 cde
Amiben lOOppm - 8 .7 0 de
W ater - 8 .5 5 de
E t h r e l lOOppm + 7.95 de
UC 22463 lOOppm + 7.68 de
Ep tam lOOppm + 7 .4 6 e
C a p a ro l lOOppm + 7 .2 3 e
Weedone lOOppm + 6 .6 6 e
Ainiben lOOppm + 6 .3 0 e
\J  T h ese  seed  p i e c e s  w ere t r e a t e d  im m e d ia te ly  a f t e r  h a r v e s t  an d  s t o r e d  
f o r  91 days a t  68 d e g re e s  F. and 85 p e r  c e n t  r e l a t i v e  h u m id i ty .
2 /  + i n d i c a t e s  t r e a t m e n t s  r e c e i v i n g  an  a d d i t i o n a l  3ppm GA;
-  i n d i c a t e s  no a d d i t i o n a l  t r e a t m e n t .
O ff -S h o o t-O :  M eth y l  e s t e r s  o f  f a t t y  a c id  Cg -  C-,2 ( c6
C8 567., C10 387., C12 27.) .
(Continued next page)
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2 /  Weedone: 2 - ( 2 , 4 , 5 - t r i c h l a r o p h e n o x y )  p r o p i o n i c  a c id .
M orsod ren : Cyano (m e th y lm e rc u r ic )  g u a n id in e .
T e r b a c i l :  3 - t e r t - B u t y l - 5 - c h l o r o - 6 - m e t h y l u r a c i l  ( " S i n b a r ” ) .
GA; P o ta s s iu m  s a l t  o f  g i b b e r e l l i c  a c id .
K i n e t i n :  6 - f u r f u r y l a m i n o p u r i n e .
C h lo ro n eb :  l }4 -D ic h lo r o - 2 ,5 - d im e th o x y b e n z e n e  ("D em osan").
*
Eptam: S -E th y l  d ip r o p y l t h i o c a r b a m a t e .
CA: C h lo ro g e n ic  a c i d .
C a p a ro l :  2 ,4 - B i s ( i s o p r o p y l a m i n o ) - 6 - ( m e t h y l t h i o ) - s - t r i a z i n e .  
B -N ine: S u c c in ic  a c i d  2 ,2 - d i m e t h y l  h y d r a z i d e  ( " A l a r " ) .
E t h r e l :  2 - c h l o r o e t h a n e  p h o s p h o n ic  a c id .
UC 22463: 3 ,4 - D ic h lo r o b e n z y l  m e th y lc a rb a m a te  ("R ow m ate").
Amiben; 3 - A m in o - 2 ,5 - d ic h lo r o b e n z o ic  a c i d .
3 /  Means n o t  h a v in g  a  l e t t e r  i n  common a r e  s t a t i s t i c a l l y  d i f f e r e n t  a t  
th e  .0 5  l e v e l  o f  s i g n i f i c a n c e .
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T ubers  d ip  t r e a t e d  w i th  100 ppm Amiben p l u s  3 ppm GA r e s u l t e d  i n  
th e  l e a s t  mean w e ig h t  l o s s  w hich was s i g n i f i c a n t  compared to  t h e  co n ­
t r o l .  Weedone, C a p a ro l ,  and Eptam, a l l  a t  th e  c o n c e n t r a t i o n  o f  100 
ppm, a s  w e l l  a s  i n  c o m b in a t io n  w i th  3 ppm GA w ere  b e t t e r  th a n  t h e  
c o n t r o l  i n  r e d u c in g  w e ig h t  l o s s .
The e f f e c t  o f  c h e m ic a l  t r e a t m e n t s  on s p r o u t i n g  o f  Red LaSoda 
t u b e r s  i s  p r e s e n t e d  i n  T a b le  XXX. T h ese  d a t a  d e m o n s t r a t e  t h a t  t h e  GA 
t r e a tm e n t s  s i g n i f i c a n t l y  h a s te n e d  s p r o u t i n g  compared to  a l l  o t h e r  t r e a t ­
m e n ts .  The GA and GA p l u s  3 ppm GA t r e a tm e n t s  r e q u i r e d  31 and 2 2 .5  days  
t o  s p r o u t i n g ,  r e s p e c t i v e l y .
T re a tm e n ts  o f  Weedone and Weedone p lu s  GA s p r o u te d  in  1 0 5 .5  and 
100 .3  d a y s ,  r e s p e c t i v e l y .  The t u b e r s  d ip  t r e a t e d  w i t h  O ff-S h o o t-O  
f a i l e d  to  s p r o u t  i n  s t o r a g e  and t h e i r  t r e a tm e n t  means were o m i t t e d  
from  th e  s t a t i s t i c a l  a n a l y s i s .
■ D a ta  p r e s e n t e d  i n  T ab le  XXII show t h a t  c h e m ic a l  t r e a tm e n t  h a d  no 
s i g n i f i c a n t  e f f e c t  on f i e l d  emergence o f  Red LaSoda. P l a n t s  from  se e d  
p i e c e s  d ip p e d  i n  1 ,000  ppm K in e t in  em erged in  15 d a y s  compared t o  16 .3  
days f o r  t h e  c o n t r o l .
The UC22463 t r e a t m e n t  r e s u l t e d  i n  th e  g r e a t e s t  d e la y  i n  p l a n t  emer­
gence  o f  Red LaSoda.
T rea tm e n t  means o f  Weedone and O ff-S hoo t-O  w ere  o m it te d  from  th e  
s t a t i s t i c a l  a n a l y s i s .  Seed  p ie c e s  t r e a t e d  w i th  Weedone had  n o t  s p r o u te d  
a f t e r  s t o r a g e  f o r  123 day s  and th o s e  t r e a t e d  w i th  O ff-S h o o t-O  d e c a y e d  i n  
35 d ay s .
The e f f e c t  o f  c h e m ic a l  t r e a t m e n t s  on em ergence o f  Red LaSoda seed  
p i e c e s  u n d e r  g reen h o u se  c o n d i t i o n s  a r e  o u t l i n e d  i n  T a b le  X X III .  These
TABLE XXI
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EFFECT OF CHEMICAL TREATMENTS ON SPROUTING OF RED
LASODA TUBERsl  ^ -  SUMMER 1967
T r e a tm e n t^ /  Mean days to  s p r o u t i n g
Weedone lOOppm - 105.5 a ! /
Weedone lOOppm + 100.3 a
Amiben lOOppm - 6 5 .0 b
E t h r e l lOOppm - 6 4 .0 b
B-Nine 1 , OOOppm P# 62 .3 be
CA 1 , OOOppm to* 6 2 .0 be
W ater d i s t i l l e d - 6 0 .8 bed
C o n tro l to# 6 0 .5 bed
UC 22463 lOOppm - 5 9 .8 bed
C hloroneb lOOppm to# 5 9 .3 b ed e
p h e n y len e d ia m in e 1 , OOOppm - 5 9 .0 bede
K in e t in 1 , OOOppm - 5 8 .8 bede
T e r b a c i l lOOppm - 5 8 .3 b ed e
Eptam lOOppm - 5 7 .0 b e d e f
Geigy 65-14260 lOOppm - 5 6 .8 b e d e f
B-Nine 1 , OOOppm + 5 3 .8 b e d e f g
M orsodren lOOppm - 5 1 .3 b e d e f g
C ap a ro l lOOppm - 5 0 .5 b e d e f g
C hloroneb lOOppm + 4 8 .0 c d e fg
p h e n y le n e d ia m in e 1 , OOOppm + 4 7 .8 c d e fg
CA 1 , OOOppm + 4 5 .8 d e fg h
T e r b a c i l lOOppm + 4 3 .8 e fg h
G eigy 65-14260 lOOppm + 4 3 .0 fg h
Eptam lOOppm + 4 2 .8 fg h
C ap aro l lOOppm + 4 2 .0 fgh
M orsodren lOOppm + 4 1 .8 fg h
Amiben lOOppm + 4 1 .3 gh
UC 22463 lOOppm + 3 9 .0 gh
K in e t in 1 , OOOppm + 3 8 .8 gh
E t h r e l lOOppm + 3 8 .0 gh
GA 3ppm + 3 1 .0 h i
GA 3ppm - 2 2 .5 i
I f  These  t u b e r s  w ere  c u t  and t r e a t e d  26 days  a f . t e r  h a r v e s t  and s t o r e d  
a t  68 d e g re e s  F. and 85 p e r  c e n t  r e l a t i v e  h u m id i ty .
2 /  +  i n d i c a t e s  t r e a tm e n t s  r e c e i v i n g  an  a d d i t i o n a l  3ppm GA;
-  i n d i c a t e s  no a d d i t i o n a l  t r e a t m e n t .
Weedone: 2 - ( 2 ,4 ,5 - t r i c h l o r o p h e n o x y )  p r o p i o n i c  a c i d .
Amiben: 3 -A m in o -2 ,5 “ d ic h l o r o b e n z o l c  a c i d .
(Continued next page)
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2J E t h r e l :  2 - c h l o r o e t h a n e  p h o s p h o n ic  a c i d .
B-N ine: S u c c in ic  a c i d  2 ,2 - d i m e t h y l  h y d r a z id e  ( " A l a r " ) .
CA: C h lo ro g e n ic  a c i d .
UC 22463: 3 ,4 - D ic h lo r o b e n z y  1 m e th y lc a rb a m a te  ("R ow m ate") . 
C h lo ro n eb :  l ,4 - D ic h lo r o - 2 ,5 - d im e th o x y b e n z e n e  ("D em osan") .
K in e t in :  6 - f u r £ u r y l a m in o p u r in e .
T e r b a c i l :  3 - t e r t - B u t y l - 5 - c h l o r o - 6 - m e t h y l u r a c i l  ( " S i n b a r " ) .
Eptam: S - E th y l  d i p r o p y l t h i o c a r b a m a t e .
M orsodren : Cyano (m e th y lm e rc u r ic )  g u a n id in e .
C a p a r o l : 2 , 4 - B i s ( i s o p r o p y l a m i n o ) - 6 - ( M e t h y l t h i o ) - s - t r i a z i n e .
GA: P o ta s s iu m  s a l t  o f  g i b b e r e l l i c  a c i d .
3 /  Means n o t  h a v in g  a  l e t t e r  i n  common a r e  s t a t i s t i c a l l y  d i f f e r e n t  a t  
th e  .05 l e v e l  o f  s i g n i f i c a n c e .
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TABLE XXII
EFFECT OF CHEMICAL TREATMENTS ON FIELD EMERGENCE OF RED
LASODA SEED PIECEsV- SUMMER 1967
. Mean days  to  p l a n t
T re a tm e n t—' ________________________________________________ em ergence______
UC 22463 lOOppm 2 3 .8 a4 /
C h lo roneb lOOppm - 1 8 .3 a
M orsodren lOOppm - 1 8 .0 a
B-Nine 1 , OOOppm - 1 8 .0 a
C ap a ro l lOOppm + 1 8 .0 a
B-Nine 1 , OOOppm + 1 8 .0 a
Eptam lOOppm + 1 8 .0 a
GA 3 ppm - 1 7 .8 a
W ater _ 17 .5 a
Amiben lOOppm - 1 7 .3 a
C ap a ro l lOOppm - 1 7 .3 a
E t h r e l lOOppm - 1 7 .3 a
M orsodren lOOppm + 1 7 .3 a
p h e n y le n e d ia m in e 1> OOOppm - 1 7 .0 a
Eptam lOOppm ■4 1 7 .0 a
T e r b a c i l lOOppm 1 7 .0 a
T e r b a c i l lOOppm 1 7 .0 a
CA 1 , OOOppm - 16 .5 a
p h e n y le n e d ia m in e 1 , OOOppm + 1 6 .5 a
UC 22463 lOOppm + 16 .5 a
CA I,OOOppm + 1 6 .5 a
C o n tro l - 1 6 .3 a
Kin e t i n 1 , OOOppm - 1 5 .8 a
G eigy  65-14260 lOOppm - 1 5 .8 a
C h lo roneb lOOppm + 1 5 .8 a
G eigy 65-14260 lOOppm + 1 5 .8 a
GA 3ppm + 1 5 .0 a
Amiben lOOppm + 1 5 .0 a
E t h r e l lOOppm + 1 5 .0 a
K i n e t i n 1 , OOOppm + 1 5 .0 a
1/  Seed p i e c e s  w ere  t r e a t e d  and s t o r e d  123 days a t  68 d e g re e s  F. and 
85 p e r  c e n t  r e l a t i v e  h u m id i ty  b e f o r e  p l a n t i n g .
2 /  +  i n d i c a t e s  t r e a tm e n t s  r e c e i v i n g  an a d d i t i o n a l  3ppm GA;
-  i n d i c a t e s  no a d d i t i o n a l  t r e a t m e n t .
UC 22463: 3 ,4 - D ic h lo r o b e n z y l  m e th y lc a rb a m a te  (''Rowmate") .
C h lo ro n eb :  l , 4 - D ic h lo r o - 2 ,5 - d im e th o x y b e n z e n e  ( lrDeraosan,,) .
M orsodren : Cyano (m e th y Im e rc u r ie )  g u a n id in e .
(Continued next page)
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*2J B -N ine : S u c c in ic  a c i d  2 , 2 - d im e th y l  h y d r a z id e  ( ,TA l a r fl) .
C a p a r o l : 2 , 4 - B i s ( i s o p r o p y l a m i n o ) - 6 - ( m e t h y l t h i o ) - s - t r i a z i n e .
Eptam; S - E th y l  d ip r o p y I t h i o c a r b a m a t e .
GA: P o ta s s iu m  s a l t  o f  g i b b e r e l l i c  a c i d .
Amiben: 3 -A m ino-2 , 5 - d i c h l o r o b e n z o i c  a c i d .
E t h r e l ;  2 - c h lo r o e th a n e  p h o sp h o n ic  a c i d
T e r b a c i l :  3 - t e r t - B u t y l - 5 - c h l o r o - 6 - m e t h y l u r a c i l  ( " S i n b a r " ) .
CA: C h lo ro g e n ic  a c i d .
K i n e t i n ;  6 - f u r f u r y l a m i n o p u r i n e .
3 /  Means n o t  h a v in g  a  l e t t e r  i n  common a r e  s t a t i s t i c a l l y  d i f f e r e n t  a t  
th e  .0 5  l e v e l  o f  s i g n i f i c a n c e .
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TABLE XXIII
EFFECT OF CHEMICAL TREATMENTS ON PLANT EMERGENCE OF RED 
LASODA IN THE GREENHOUSE^/- SUMMER 1967
Mean d a y s  to  p l a n t
T r e a t m e n t / / ______________________________________________________em ergence______
C hlo roneb lOOppm 1 0 6 .0 a ! /  .
T e r b a c i l lOOppm - 1 0 6 .0 a
Eptam lOOppm - 1 0 4 .3 a
CA 1 , OOOppm - 1 0 3 .3 a
Weedone lOOppm - 1 0 1 .3 ab
C a p a ro l lOOppm - 9 7 .8 abc
Weedone lOOppm + 9 3 .8 abed
W ate r - 9 2 .0 abed
Amib en lOOppm - 9 1 .3 abede
M orsod ren lOOppm - 8 9 .5 a b e d e f
B -N ine 1, OOOppm - 8 8 .0 a b e d e f
K ine t i n 1 , OOOppm - 8 1 .3 a b cd e fg
K i n e t i n 1 , OOOppm + 8 0 .3 a b e d e fg
E t h r e l lOOppm - 7 8 .8 a b e d e fg
C o n t r o l ... 7 8 .0 a b e d e fg
p h e n y le n e d ia m in e 1 , OOOppm - 7 7 .0 ab ed e fg
UC 22463 lOOppm - 7 7 .0 ab ed e fg
C h lo roneb lOOppm + 7 5 .8 ab ed e fg
G eigy  65-14260 lOOppm - 6 9 .3 b e d e fg
B -N ine 1 , OOOppm + 6 7 .0 cd e fg
M o rso d ren lOOppm + 6 6 .8 cd e fg
GA 3ppm - 6 5 .0 d e fg
E t h r e l 1, OOOppm + 6 4 .8 d e fg
GA 3ppm + 6 3 .8 d e fg
CA 1, OOOppm + 6 3 .8 d e fg
T e r b a c i l lOOppm + 6 2 .8 d e fg
Amib en lOOppm + 5 8 .8 e f g
p h e n y le n e d ia m in e 1 , OOOppm + 5 8 .3 fg
Eptam lOOppm + 5 4 .3 8
C a p a ro l lOOppm + 5 3 .5 g
UC 22463 lOOppm + 5 1 .5 g
G eigy  65-14260 lOOppm + 5 1 .3 g
JV Seed p e i c e s  were d i p  t r e a t e d  and p l a n t e d  26 days a f t e r  h a r v e s t .
_2/ +  i n d i c a t e s  t r e a t m e n t s  r e c e i v i n g  an a d d i t i o n a l  3ppm GA;
-  i n d i c a t e s  no a d d i t i o n a l  t r e a t m e n t .
(C o n t in u e d  n e x t  p a g e )
TABLE XXIII (Cont’d)
_2/ Chloroneb: l,4-Dichloro-2,5-dimethoxybenzene ("Demosan").
Terbacil: 3-tert-Butyl-5-chloro-6-methyluracil (,rSinbar’') .
Eptam: S - E th y l  d ip r o p y l t h i o c a r b a m a t e .
CA: C h lo ro g e n ic  a c i d .
Weedone; 2 - ( 2 ,4 ,5 - t r i c h l o r o p h e n o x y )  p r o p i o n i c  a c i d .
C a p a ro l :  2 , 4 - B i s ( i s o p r o p y l a m i n o ) - 6 ~ ( m e t h y l t h i o ) - s - t r i a z i n e .
Amiben: 3 - A m in o - 2 ,5 - d ic h lo r o b e n z o ic  a c i d .
M o rso d ren : Cyano (m e th y Im ecu rie )  g u a n id in e
B -N ine : S u c c i n i c  a c i d  2 ,2 - d im e th y l  h y d r a z i d e  ( MA l a r n) •
IC in e tin :  6 - f u r f u r y l a m i n o p u r i n e .
E t h r e l :  2 - c h lo r o e th a n e  p h o sp h o n ic  a c i d .
UC 22463: 3 , 4 - D ic h lo r o b e n z y l  m e th y lc a rb a m a te  ("ROwmate") .
GA: P o ta s s iu m  s a l t  o f  g i b b e r e l l i c  a c i d .
3 /  Means n o t  h a v in g  a  l e t t e r  i n  common a r e  s t a t i s t i c a l l y  d i f f e r e n t  a t  
t h e  .05 l e v e l  o f  s i g n i f i c a n c e .
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d a t a  show t h a t  none  o f  th e  t r e a t m e n t s  s i g n i f i c a n t l y  h a s t e n e d  p l a n t  em er­
g ence  i n  th e  g re e n h o u s e .  Cut t u b e r s  t r e a t e d  w i th  100 ppm G eigy  65-14260 
p lu s  3 ppm GA em erged in  5 1 .3  day s  and w ere n o t  s i g n i f i c a n t l y  b e t t e r  th a n  
t r e a tm e n t s  w i th  100 ppm G eigy 65-14260  a l o n e .
The t r e a t m e n t  o f  t u b e r s  w i th  B -N ine , M orsodren , Am iben, w a te r ,  
C a p a r o l ,  CA, Eptam , T e r b a c i l ,  and C h lo roneb  w i th  an added d ip p in g  i n  3 
ppm GA emerged i n  s i g n i f i c a n t l y  few er  days t h a n  the  same t r e a t m e n t s  w i t h ­
o u t  an a d d i t i o n a l  GA d i p .
O ff-S h o o t-O  t r e a t m e n t  means w ere  o m i t t e d  from th e  s t a t i s t i c a l  
a n a l y s i s .  These s e e d  p i e c e s  f a i l e d  to  em erge.
In  1967 a n o t h e r  s tu d y  was made to  d e te r m in e  c l o n a l  d i f f e r e n c e s  i n  
p l a n t  em ergence . The r e s u l t s  o f  t h i s  s tu d y  a r e  found i n  T a b le  XXIV.
These  d a t a  show t h a t  c lo n e  L 51-2  em erged i n  3 5 .3  days and t h i s  was found  
to  be  s i g n i f i c a n t l y  f a s t e r  th a n  c lo n e s  L 51-138 , L51-157, L 5 1 -3 5 , L 51-128 , 
L 2 2-111 , L51 -1 9 0 , L 5 1 -2 5 , L aC h ip p e r ,  L 5 1 -1 5 8 , L51-18 , L 5 1 -1 4 3 ,  L 21-203,
i
L 4 1-195 , L51-80, L 3 1 -1 9 , L51-180 , L 51-72 , and  L51-136.
C lones  L 5 1 -2 1 , L 51 -84 , L 5 1-170 , L 51-172 , L51-185, L 5 1 -2 1 8 , L 2 1 -2 6 , 
and  L21-60 d id  n o t  emerge i n  t h e  g re e n h o u s e  and  a r e  o m i t t e d  from  T ab le  
XXIV.
T ubers  o f  c lo n e  L51-136 em erged i n  1 0 7 .7  days and w e re  found to  
r e q u i r e  s i g n i f i c a n t l y  more day s  to  emerge th a n  25 o f  th e  o t h e r  c lo n e s .
The e f f e c t  o f  t e m p e r a tu r e  and s t o r a g e  t r e a tm e n t s  on y i e l d  o f  Red 
LaSoda and L aC h ip p e r  t u b e r s  i s  p r e s e n t e d  i n  T a b le  XXV. Red LaSoda t u b e r s  
s t o r e d  a t  40 and 60 d e g re e s  F. and  L aC h ipper  t u b e r s  s t o r e d  a t  40 d e g re e s  
F . f o r  5 months p r i o r  to  p l a n t i n g  p ro d u ced  t h e  h i g h e s t  t o t a l  y i e l d  o f
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TABLE XXIV
CLONAL^/ DIFFERENCES IN PLANT EMERGENCE IN THE GREENHOUSE -1967
. Mean d ay s  to  p l a n t
C lo n e d __________________________________________________ em ergence_____
L51-136 107.7 a l /
L51-72 1 0 6 .0 a
L51-180 9 6 .7 ab
L31-19 9 6 .0 ab
L51-80 9 1 .3 abc
L41-195 9 0 .7 abc
L21-203 8 7 .7 abed
L51-143 8 6 .3 abede
L51-18 ■ 8 4 .0 a b e d e f
L51-158 8 1 .0 a b e d e fg
LaC hipper 7 9 .3 a b e d e fg
L51-25 7 8 .0 ab ed e fg h
L51-190 7 3 .7 b e d e f g h i
L22-111 6 9 .3 b e d e f g h i j
L51-128 6 9 .0 b e d e f g h i j
L51-35 6 7 .0 b e d e f g h i j
L51-157 6 6 .7 b e d e f g h i j
L51-138 6 4 .3 c d e f g h i j
L51-225 6 4 .0 c d e f g h i j k
L52-72 6 3 .0 c a e f g h i  j k
L51-73 6 3 .0 c d e f g h i j k
L31-155 6 1 .0 c d e f g h i j k
L51-59 6 0 .7 c d e f g h i j k
L51-222 6 0 .7 c d e f g h i j k
L31-55 6 0 .7 c d e f g h i j k
L51-118 5 8 .3 d e f g h i j k
L22-112 5 8 .0 d e f g h i j k
L51-137 5 6 .7 e f g h i j k
L51-168 5 6 .3 e f g h i j k
L51-51 5 5 .3 f g h i j k
L51-124 5 3 .0 g h i j k
L52-153 5 0 .7 g h i j k
L51-41 4 8 .0 h i j k
L52-62 4 3 .7 i j k
L51-10 4 2 .0 jk
L52-154 3 9 .7 j k
L51-2 3 5 .3 k
J /  T ubers  s t o r e d  25 days a t  40  d e g re e s  F . and  85 p e r  c e n t  r e l a t i v e  
h u m id i ty  b e f o r e  c u t t i n g  and p l a n t i n g  i n  t h e  g re e n h o u s e .
2/ Means not having a letter in common are statistically different at
the .05 level of significance.
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TABLE XXV
EFFECT OF TEMPERATURE AND STORAGE TREATMENTS ON YIELD OF 
RED LASODA AND LACHIPPER TUBERS -  1968
T r e a tm e n t ! / Mean y ie ld iy
S to ra g e Months h e l d W eight o f T o t a l  w e ig h t
Clone te m p e ra tu re i n  s t o r a g e No. 1 t u b e r s o f  t u b e r s
Red LaSoda 40 5 4 4 39.5 J / 4 6 .7  a—^
L aC hipper 40 5 4+ 3 7 .1 a 4 5 .9  a
Red LaSoda 68 5 ++ 3 3 .9 a 4 1 .0  a
Red LaSoda 40 8 4 24 .7 b 3 0 .3  b
L aC hipper 68 5 44 16.9 be 2 1 .7  c
Red LaSoda 40 1 4 10 ,3 cd 1 7 .1  d
LaC hipper 40 8 4 4 .9 d 7 .9  e
LaChipper* 0 4 3 A d 5 .7  e
\J  4  i n d i c a t e s  L o u i s ia n a  grown t u b e r s .
4 +  i n d i c a t e s  W isco n s in  grown t u b e r s .
* t u b e r s  h a r v e s t e d  and p l a n t e d  th e  same day .
s t o r a g e  te m p e r a tu r e s  a r e  d e g re e s  F . and  85 p e r  c e n t  r e l a t i v e  h u m id i ty .
2 /  Mean t u b e r  w e ig h t  e x p r e s s e d  i n  pounds p e r  20 p l a n t s .
3/ Means not having a letter in common are statistically different at
the .05 level of significance.
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t u b e r s  a s  w e l l  a s  num ber o n e ' s .  T h ese  t r e a t m e n t s  w e re  s t a t i s t i c a l l y  
s u p e r i o r  a t  th e  .05 l e v e l  to  a l l  o t h e r  t r e a t m e n t s .
L aC h ip p e r  t u b e r s  r e c e i v i n g  no  s t o r a g e  a f t e r  h a r v e s t  y i e l d e d  3 .4  
and 5 .7  pounds  o f  num ber o n e ' s  and t o t a l  t u b e r s  p e r  2 0 - f o o t  p l o t ,  r e ­
s p e c t i v e l y .  T h is  i s  com pared  to  3 7 .1  pounds  o f  num ber o n e ' s  and 4 5 .9  
pounds t o t a l  y i e l d  from  W isc o n s in  grow n L aC h ipper  t u b e r s  s t o r e d  a t  40 
d e g r e e s  F. f o r  5 m onths  p r i o r  to  p l a n t i n g .
Red LaSoda t u b e r s  h a r v e s t e d  i n  L o u i s i a n a  an d  s t o r e d  one  m onth  a t  
40 d e g r e e s  F . y i e l d e d  1 0 .3  and 1 7 .1  p o u n d s  o f  num ber o n e ' s  and  t o t a l  
t u b e r s ,  r e s p e c t i v e l y .
C lo n a l  d i f f e r e n c e s  i n  th e  num ber o f  days t o  s p r o u t i n g  and  w e ig h t  
l o s s  a t  68 d e g r e e s  F . a r e  shown i n  T a b le  XXVI. I t  i s  s e e n  i n  T a b le  XXVI 
t h a t  t h e  g r e a t e s t  p e r  c e n t  w e ig h t  l o s s  (1 3 .3 8 )  a f t e r  113 d ay s  s t o r a g e  
was o b s e r v e d  from  t u b e r s  o f  L31-155; h o w e v e r ,  t h i s  was n o t  s i g n i f i c a n t l y  
d i f f e r e n t  from  th e  o t h e r  c l o n e s .  The l e a s t  p e r  c e n t  w e ig h t  l o s s  ( 7 .9 )  
r e s u l t e d  from  t u b e r s  o f  L31-55 .
L 21-26  r e q u i r e d  th e  g r e a t e s t  num ber o f  d ay s  (1 1 7 )  to  s p r o u t  and 
was s i g n i f i c a n t l y  d i f f e r e n t  from a l l  o t h e r  c l o n e s .  The f e w e s t  d a y s  to  
s p r o u t i n g  was e x h i b i t e d  by  th e  c lo n e  L31-155 and w as found  t o  s p r o u t  
s i g n i f i c a n t l y  f a s t e r  t h a n  th e  c lo n e s  L 2 1 -2 6 ,  L 3 1 -1 9 ,  Red LaSoda , and 
L a C h ip p e r .
The days  r e q u i r e d  f o r  s p r o u t i n g  o f  th e  v a r i e t i e s  Red LaSoda 
( 8 4 .5 )  and L aC h ip p e r  ( 8 5 .5 )  w ere  fo u n d  n o t  to  be a  t r u e  d i f f e r e n c e .
T o t a l  y i e l d  a s  a f f e c t e d  by c e r t a i n  ch em ica l  t r e a t m e n t s  a p p l i e d  
to  n o n -d o rm a n t  s e e d  p i e c e s  o f  Red L aSoda  i s  found i n  T a b le  XXVII. These
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TABLE XXVI
CLONAL DIFFERENCES IN NUMBER OF DAYS TO SPROUTING 
AND WEIGHT LOSSi^ -  1968
C l o n e d
Mean d ay s  Mean p e r  c e n t  
to  s p r o u t i n g  w e ig h t  l o s s
L21-26 1 1 7 .0 a ^ 1 1 .33
L31-19 8 8 .5 b 8 .3 8 a
L aC hippe r 8 5 .5 be 8 .4 8 a
Red LaSoda 8 4 .5 bed 1 0 .63 a
L 31-55 8 0 .0 b e d e 7 .9 0 a
L22-112 7 1 .0 cde 1 0 .25 a
L21-60 6 9 .0 de 1 2 .8 0 a
L31-155 6 8 .0 e 1 3 .3 8 a
1 /  W eight l o s s  a f t e r  113 d ay s  o f  s t o r a g e .
2 /  C lo n es  h a r v e s t e d  Ju n e  3 ,  1968 and  im m e d ia te ly  s t o r e d  a t  68 d e g r e e s  F. 
and 85 p e r  c e n t  r e l a t i v e  h u m i d i t y .
3 /  Means n o t  h a v in g  a  l e t t e r  i n  common a r e  s t a t i s t i c a l l y  d i f f e r e n t  a t  
t h e  .05 l e v e l  o f  s i g n i f i c a n c e .
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TABLE XXVII
EFFECT OF CERTAIN CHEMICAL TREATMENTS ON YIELD OF 
RED LASODA TUBERS -  FALL 1968
/  Mean t o t a l  y i e l d
T r e a tm e n t" ___________________________________________l b s / 1 0  f t .  p l o t
W ater D i s t i l l e d + 7 .3 8 a l /
E t h r e l 50ppm + 6 .8 8 ab
C hloroneb lOOppm + 6 .2 0 ab
Eptam lOOppm + 6 .1 5 ab
P e n n s a l t  692 5 , OOOppm + 5 .4 3 abc
E t h r e l 1 , OOOppm + 5 .05 abed
ADP 1 , OOOppm + 4 .7 5 abede
G eigy  65-14260 lOOppm + 4 .3 5 b e d e f
C o n tro l + 4 .3 5 b e d e fg
D iphenam id lOOppm + 4 .0 8 b e d e fg
P e n n s a l t  692 5 , OOOppm - 4 .0 5 b e d e fg h
IAA 1 , OOOppm + 3 .6 5 b e d e f g h i
S im az ine lOOppm - 3 .3 0 b e d e f g h i
O ff-S h o o t-O 4 p e r  c e n t + 3 .1 5 b e d e f g h i
S im az in e lOOppm + ' 3 .0 8 c d e f g h i
CA l,000ppn: ■ + 3 .0 5 c d e f g h i
GA 3ppm - 3 .0 3 c d e f g h i
IAA 1 , OOOppm - 2 .5 5 c d e f g h i
ATP 1 , OOOppm + 2 .5 3 c d e f g h i
TIBA lOppm 2 .4 8 c d e f g h i
Emery C-9 3 p e r  c e n t 2 .4 8 c d e f g h i
O ff-S h o o t-O 4 p e r  c e n t 2 .4 3 c d e f g h i
Eptam lOOppm 2 .4 0 c d e f g h i
W ater D i s t i l l e d 2 .3 8 c d e f g h i
GA 3ppm 2 .2 8 d e f g h i
Emery C-9 3 p e r  c e n t 2 .25 d e f g h i
CA 1 , OOOppm - 1 .9 8 d e f g h i
ADP 1 , OOOppm - 1 .85 e f g h i
G eigy  65-14260 lOOppm M 1 .7 0 e f g h i
E t h r e l 1 , OOOppm - 1 .58 f g h i
T e r b a c i l lOOppm + 1.55 f g h i
C h lo roneb lOOppm - 1 .53 f g h i
Weedone lOOppm + 1.45' f g h i
T e r b a c i l lOOppm - 1 .3 8 f g h i
E t h r e l 50 ppm - 1 .3 8 g h i
D iphenam id lOOppm - 1 .18 g h i
TIBA lOppm - 1 . 00 g h i
ATP 1 , OOOppm - 0 .9 8 g h i
AmChem 67-248 100 p e r  c e n t + . 0 .9 3 g h i
C o n t ro l - 0 .8 3 h i
AmChem 67-248 100 p e r  c e n t - 0 .8 0 h i
Weedone lOOppm a* 0 .4 0 i
(C o n tin u e d  n e x t  page)
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TABLE XXVII (Cont’d)
\ J  T re a tm e n ts  a p p l i e d  a s  i n s t a n t  d ip s  t o  no n -d o rm an t s ee d  p i e c i e s  
7 days  b e f o r e  p l a n t i n g .
+  i n d i c a t e s  t r e a tm e n t s  r e c e i v i n g  an a d d i t i o n a l  3ppm GA;
-  i n d i c a t e s  no a d d i t i o n a l  t r e a tm e n t .
E t h r e l :  2 - c h l o r o e t h a n e  p h o sp h o n ic  a c i d .
C h lo roneb : l ,4 -D ic h lo r o - 2 ,5 - d i r a e th o x y b e n z e n e  ("D em osan") ,
Eptam: S - E th y l  d i p r o p y l th io c a r b a m a te .
ADP: A d en o sin e  d ip h o s p h a t e ,  sodium.
D ip h en am id ;  N ,N -D im ethy1 - 2 , 2 -d ip h e n y la c e ta m id e  ( " E n i d e " ) .
IAA: A cid  i n d o l e a c e t i c .
S im azine : 2 - c h l o r o - 4 , 6 - b i s ( e t h y l a m i n o ) - s - t i r a z i n e ,
O ff -S h o o t-O :  M ethy l e s t e r s  o f  f a t t y  a c i d  C, -  C, 0 (C, 4%,, Cn 56%, 
C10 38%, C12 2%). 6 1 2 6  8
CA: C h lo ro g e n ic  a c i d .
GA; P o ta s s iu m  s a l t  o f  g i b b e r e l l i c  a c i d ,
ATP: A denosine  t r i p h o s p h a t e .
TIBA: 2 , 3 , 5 - t r i i o d o b e n z o i c  a c id .
T e r b a c i l :  3 - t e r t - B u t y l - 5 - c h l o r o - 6 - m e t h y l u r a c i l  ( ' 'S in b a r " )  *
Weedone: 2 - ( 2 , 4 , 5 - t r i c h l o r o p h e n o x y )  p r o p i o n i c  a c i d .
2 /  Means not having a letter in common are statistically different at
the .05 level of significance.
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d a t a  p o i n t  o u t  t h a t  Rod LaSoda t u b e r s  i n s t a n t l y  d ip p e d  i n  w a te r  p lu s  
3 ppm GA y i e ld e d  7 .3 8  pounds o f  t u b e r s  p e r  1 0 - f o o t  p l o t .  T h is  was 
th e  h i g h e s t  y i e l d  compared to  o t h e r  t r e a t m e n t s  and was s i g n i f i c a n t  to  
th e  G e igy  65-14260 , D iphenam id , IAA, S im az in e ,  O ff-S h o o t-O , CA, Ga, ATP, 
TIBA, Emery C-9, T e r b a c i l ,  Weedone, AmChem 67 -2 4 8 , and c o n t r o l  t r e a tm e n t s  
r e c e i v i n g  an added 3 ppm GA d i p .  I n  a d d i t i o n  th e  y i e l d  o f  7 .3 8  pounds 
was s i g n i f i c a n t  to  th e  t r e a tm e n t s  o f  w a te r ,  E t h r e l ,  C h lo ro n eb , Eptam, 
P e n n s a l t  692, and ADP t h a t  r e c e iv e d  no added d ip  i n  GA,
Red LaSoda t u b e r s  i n s t a n t l y  d ip p e d  in  100 ppm Weedone p ro d u ced  
th e  p o o r e s t  y i e l d  o f  t u b e r s  ( 0 .4  pounds p e r  1 0 - f o o t  p l o t ) .
E f f e c t  o f  c e r t a i n  c h em ica l  t r e a tm e n t s  on p l a n t  growth o f  Red La­
Soda p o t a t o e s  i s  shown i n  T ab le  XXVIII. These  d a t a  show t h a t  t u b e r s  
t r e a t e d  w i th  GA and C hlo roneb  p l u s  an added GA d ip  p ro d u ced  th e  m ost 
v ig o r o u s  p l a n t s ,  compared to  t u b e r s  t r e a t e d  w i th  AmChem 6 7 -2 4 8 ,  which 
r e s u l t e d  i n  th e  g r e a t e s t  r e d u c t i o n  i n  p l a n t  v i g o r .
Red LaSoda t u b e r s  t r e a t e d  w i th  GA had  a  mean v i g o r  r a t i n g  o f  3 .7 5  
compared to  a r a t i n g  o f  4 .0 0  f o r  t h e  same t r e a tm e n t  p lu s  GA. However, 
n e i t h e r  o f  th e s e  t r e a t m e n t s  was found  to  be  s i g n i f i c a n t l y  more v i g o r ­
ous th a n  th e  c o n t r o l .
Red LaSoda t u b e r s  t r e a t e d  'im m ed ia te ly  a f t e r  h a r v e s t  w i th  CIPC 
and Weedone a t  r a t e s  o f  100 ppm r e v e a l e d  no t r u e  d i f f e r e n c e s  i n  th e  
mean p e r  c e n t  w e ig h t  l o s s  and mean day s  t o  s p r o u t i n g  (T ab le  XXIX).
CIPC t r e a t e d  t u b e r s  r e s u l t e d  in  t h e  l a r g e s t  mean p e r  c e n t  (1 1 .1 6 )  
w e ig h t  l o s s  and d e la y e d  s p r o u t in g  th e  g r e a t e s t  mean number o f  days  
( 8 9 . 9 ) .  Red LaSoda t u b e r s  r e c e i v i n g  no t r e a t m e n t  s p r o u te d  i n  t h e  fe w es t  
mean num ber o f  days  ( 8 2 . 3 ) .
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TABLE XXVIII
EFFECT OF CERTAIN CHEMICAL TREATMENTS ON PLANT GROWTH OF
DORMANT RED LASODA POTATOES -  FALL 1968
1 /T rea tm e n t— 2 /Mean v i g o r  r a t i n g 21
GA 3ppm d* 4 .0 0 a
C hloroneb lOOppm + 4 .0 0 a
GA 3ppm - 3 .7 5 ab
Diphenam id lOOppm + 3 :7 5 ab
Eptam lOOppm 4- 3 .7 5 ab
E t h r e l 50 ppm + 3 .7 5 ab
C o n tro l + 3 .5 0 abc
S im azine lOOppm + 3 .2 5 abed
CA 1, OOOppm + 3 .2 5 abed
G eigy 65-14260 lOOppm + 3 .2 5 abed
ADP- 1 , OOOppm + 3 .2 5 abed
E t h r e l lOOppm + 3 .2 5 abed
O ff-S h o o t-O 4 p e r  c e n t - 3 .2 5 abed
W ater + 3 .2 5 abed
D iphenam id lOOppm - 3 .0 0 abede
Eptam lOOppm - 3 .0 0 abede
CA 1 , OOOppm - 3 .0 0 abede
P e n n s a l t  692 5 , OOOppm + 3 .0 0 abede
ATP 1 , OOOppm + 3 .0 0 abede
E t h r e l 50ppm - 3 .0 0 abede
W ater - 3 .0 0 abede
Weedone lOOppm + 2 .7 5 abede
S im azine lOOppm - 2 .7 5 abede
T e r b a c i l lOOppm - 2 .7 5 abede
P e n n s a l t  692 5 , OOOppm - 2 .7 5 abede
TIBA lOppm - 2 .7 5 abede
IAA 1 ,000ppm - 2 .7 5 abede
IAA 1, OOOppm 2 .7 5 abode
ADP ■ 1 , OOOppm - 2 .7 5 abede
ATP 1 , OOOppm1 - 2 .7 5 abode
E t h r e l 1 , OOOppm - 2 .7 5 abede
Emery C-9 3 p e r  c e n t - 2 .7 5 abede
O ff-S h o o t-O 4 p e r  c e n t + 2 .7 5 abode
T e r b a c i l lOOppm + 2 .5 0 abede
TIBA lOppm + 2 .5 0 abede
Weedone lOOppm - 2 .2 5 bede
C hloroneb lOOppm - 2 .2 5 b ed e
G eigy  65-14260 lOOppm 2 .2 5 b ed e
Emery C-9 3 p e r  c e n t + 2 .2 5 bede
C o n tro l - 2 .0 0 cde
AmChem. 67-248 100 per c e n t + 1 .75 de
AmChem. 67-248 100 per c e n t — 1 .5 0 e
(C o n tin u e d  n e x t  page)
TABLE XXVIII (Cont'd)
\ J  +  i n d i c a t e s  t r e a t m e n t s  r e c e i v i n g  a n  a d d i t i o n a l  3ppm GA;
-  i n d i c a t e s  no a d d i t i o n a l  t r e a t m e n t .
GA: P o ta s s iu m  s a l t  o f  g i b b e r e l l i c  a c i d .
C h lo ro n e b ;  l , 4 - D i c h l o r o - 2 , 5 - d i m e t h o x y b e n z e n e  ( " D e m o s a n " ) . 
D ip h e n am id :  N}N - D i m e t h y l - 2 ,2 - d i p h e n y l a c e t a m i d e  ( " E n i d e " ) .
Eptam : S - E t h y l  d i p r o p y l t h i o c a r b a m a t e .
E t h r e l :  2 - c h l o r o e t h a n e  p h o s p h o n ic  a c i d .
S im a z in e :  2 - c h l o r o - 4 , 6 - b i s ( e t h y l a m i n o ) - s - t r i a z i n e .
CA: C h lo r o g e n ic  a c i d .
ADP: A d e n o s in e  d i p h o s p h a t e ,  so d iu m .
O f f - S h o o t - O :  M eth y l  e s t e r s  o f  f a t t y  a c i d  Cg -  C (Cg 4%, Cg 56%,
CIQ 38%, Cl 2  2%). 12
ATP: A d e n o s in e  t r i p h o s p h a t e .
W eedone: 2 - ( 2 , 4 , 5 ' - t r i c h l o r o p h e n o x y l )  p r o p i o n i c  a c i d .
T e r b a c i l :  3 - t e r t - B u t y l - 5 - c h l o r o - 6 - m e t h y l u r a c i l  ( " S i n b a r 1')  *
TIBA: 2 , 3 , 5 - t r i i o d o b e n z o x c  a c i d .
IAA: A c id  i n d o l e a c e t i c .
2 /  Means b a s e d  on r a t i n g  1 t o  5 ;  1 l e a s t  and  5 m o s t  v i g o r o u s  p l a n t B .
_3/ Means not having a letter in common are statistically different at
the .05 level of significance.
TABLE XXIX
EFFECT OF CHEMICAL TREATMENTS ON SPROUTING AND WEIGHT LOSS^
OF RED LASODA TUBERS^/ - 1968
T r e a tm e n t ! /
Mean d a y s  
to  s p r o u t i n g
Mean p e r  c e n t  
w e ig h t  lo s s
CIPC lOOppm 8 9 .9 1 1 .1 6  a—/
Weedone lOOppm 8 8 .3  a 1 0 .0 6  a
W ater 8 6 .9  a 1 0 .7 3  a
C o n tro l 8 2 .3  a 1 0 .2 0  a
1 /  W eight l o s s  a f t e r  110 days s t o r a g e .
2f  T u b e rs  h a r v e s t e d  Ju n e  3 ,  1968, t r e a t e d ,  and  im m e d ia te ly  s t o r e d  a t  
68 d e g re e s  F . and 85 p e r  c e n t  r e l a t i v e  h u m id i ty .
3 /  CIPC: I s o p r o p y l  N - ( 3 - c h l o r o p h e n y l ) - c a r b a m a t e .
Weedone: 2 - ( 2 ,4 ,5 - t r i c h l o r o p h e n o x y )  p r o p i o n i c  a c i d .
4 /  Means n o t  h a v in g  a  l e t t e r  i n  common a r e  s t a t i s t i c a l l y  d i f f e r e n t  a t  
th e  .05  l e v e l  o f  s i g n i f i c a n c e .
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Some e f f e c t s  o f  sy s te m ic  i n s e c t i c i d e  t r e a t m e n t s  on p o ta to  c l o n e s  
a t  68 d e g r e e s  F. a r e  p r e s e n t e d  i n  T a b le s  XXX and XXXI. These d a t a  show
t h a t  a p p l i c a t i o n s  o f  0 ,  1, 2, and 3 pounds p e r  a c r e  o f  Temik and P h o r a t e
r e s u l t e d  i n  no s t a t i s t i c a l  d i f f e r e n c e s  i n  th e  p e r  c e n t  w e ig h t  l o s s  and 
mean number o f  days t o  s p r o u t i n g  a t  t h e  .05 l e v e l  o f  s i g n i f i c a n c e .
The a p p l i c a t i o n  o f  3 pounds p e r  a c r e  o f  Temik and P h o r a te  showed 
th e  g r e a t e s t  p e r  c e n t  w e ig h t  l o s s  o f  L aC hipper t u b e r s  s t o r e d  a t  68 d e ­
g r e e s  F. and 85 p e r  c e n t  r e l a t i v e  h u m id i ty .
Red LaSoda t u b e r s  t r e a t e d  w i t h  Temik and P h o r a t e  a t  th e  r a t e  o f  
one pound p e r  a c r e  r e q u i r e d  th e  g r e a t e s t  mean number o f  day s  to  s p r o u t .
The s m a l l e s t  mean w e ig h t  l o s s  ( 5 .3  p e r  c e n t )  was o b se rv ed  from  
th e  c o n t r o l ,  Red LaSoda t u b e r s ,  a s  shown i n  T a b le s  XXX and XXXI.
D a ta  i n  T ab le  XXXII i n d i c a t e d  no t r u e  d i f f e r e n c e s  i n  mean d ay s  t o  
s p r o u t i n g  w i th  a p p l i c a t i o n  o f  0 ,  1 ,  2 ,  and 3 pounds a c t i v e  m a t e r i a l  p e r  
a c r e  o f  Temik and P h o r a t e  as an a v e r a g e  o f  Red LaSoda and LaC hipper 
t u b e r s .
C lo n a l  d i f f e r e n c e s  in  s p r o u t i n g  r e s u l t i n g  from s y s te m ic  i n s e c t i -
i*
c id e s  a s  an  a v e rag e  o f  a l l  t r e a t m e n t s  a r e  shown i n  T a b le  XXXIII. T h ese  
d a t a  r e v e a l  t h e r e  was a  t r u e  d i f f e r e n c e  i n  mean day s  t o  s p r o u t in g  b e ­
tw een Red LaSoda ( 7 4 .3  days)  and L aC h ip p e r  (6 3 .6  d a y s )  t u b e r s  as an  
a v e r a g e  o f  a l l  Temik t r e a t m e n t s .  T h e re  were no s t a t i s t i c a l  d i f f e r e n c e s  
found  t o  e x i s t  i n  s p r o u t i n g  o f  Red LaSoda and L aC h ip p e r  t u b e r s  as  an 
a v e r a g e  o f  a l l  P h o r a t e  a p p l i c a t i o n s .
The effect of chemical treatments on weight loss of Red LaSoda
and LaChipper tubers is revealed in Table XXXIV. These data disclose
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TABLE XXX
SOME EFFECTS OF SYSTEMIC INSECTICIDE TREATMENTS ON
POTATO CLONES AT 68 DEGREES F. - 1968
T r e a tm e n t - ! /  
( l b s  a c t i v e / a c r e )
Mean d a y s  
to  s p r o u t i n g
Mean p e r  c e n t  
w e ig h t  l o s s ^ '
L a C h ip p e r 3 l b s / a c r e Tem ik 6 1 .0 * 2 / 1 1 .6 3 JJ
L a C h ip p e r 0 l b s / a c r e Tem ik 6 8 .0 a 6 .8 0 a
L a C h ip p e r 1 l b / a c r e Tem ik 6 4 .5 a 6 .4 5 a
Red LaSoda 1* l b / a c r e Tem ik 7 7 .0 a 6 .4 0 a
L a C h ip p e r 2 l b s / a c r e Tem ik 6 1 .0 a 6 .3 8 a
Red LaSoda 3 l b s / a c r e Temik 7 3 .5 a 6 .2 3 a
Red LaSoda 2 l b s / a c r e Tem ik 7 4 .5 a 5 .5 5 a
Red LaSoda 0 l b s / a c r e Tem ik 7 2 .0 a 5 .3 0 a
I f  Temik: 2 - M e t h y l - 2 - ( m e t h y l t h i o ) p r o p i o n a l d e h y d e - 0 - ( m e t h y l c a r b a m o y l )
o x i n e .
_2/  W eig h t l o s s  a f t e r  113 d a y s  s t o r a g e .
3_f Means not having a letter In common are statistically different at
the .05 level of significance.
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TABLE XXXX
SOME EFFECTS OF SYSTEMIC INSECTICIDE TREATMENTS ON
POTATO CLONES STORED AT 68 DEGREES F. - 1968
T r e a t m c n t U  
( l b s  a c t i v e / a c r e )
Mean d a y s  
to  s p r o u t i n g
Mean p e r  c e n t  
w e ig h t  \o ss2 J
Red L aS oda 0 l b s / a c r e  P h o r a t e 7 2 .0 a * ' 5 .3 0 a 2 /
Red LaSoda 1 l b / a c r e  P h o r a t e 8 3 .5 a 6 .1 5 a
Red LaSoda 2 l b s / a c r e  P h o r a t e 6 9 .0 a 7 .0 5 a
Red LaSoda 3 l b s / a c r e  P h o r a t e 7 1 .0 a 5 .9 8 a
L a C h ip p e r 0 l b s / a c r e  P h o r a t e 6 8 .0 a 6 .8 0 a
L a C h ip p e r 1 l b / a c r e  P h o r a t e 6 5 .5 a 7 .1 8 a
L a C h ip p e r 2 l b s / a c r e  P h o r a t e 6 3 .0 a 6 .2 0 a
L a C h ip p e r 3 l b s / a c r e  P h o r a t e 5 2 .0 a 7 .2 8 a
l !  P h o r a t e :  0 , 0 - D i e t h y l  S - ( e t h y l t h i o ) - m e t h y l  p h o s p h o r o d i t h i o a t e
( " T h im e t" )  .
2 /  W e ig h t  l o s s  a f t e r  113 d a y s  s t o r a g e .
_3/ Means not having a letter in common are statistically different at
the .05 level of significance.
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TABLE XXXII
EFFECT OF SYSTEMIC INSECTICIDE TREATMENTS ON SPROUTING
AS AN AVERAGE OF ALL CLONE s i /  -  1968
T rea tm en t^ ,/ Mean d ay s to  s p r o u t i n g
f i b s  a c t i v e / a c r e ) Temik P h o r a t e
1 l b / a c r e 70 .8  a 7 4 .5
0 l b / a c r e 70 .0  a 7 0 .0  a
2 l b s / a c r e 67 .8  a 6 6 .0  a
3 l b s / a c r e 67 .3  a 6 1 .5  a
Xj C lo n es  o f  Red LaSoda and L aC h ipper  were h a r v e s t e d  Ju n e  3 ,  1968 and
im m e d ia te ly  s t o r e d  a t  68 d e g r e e s  F. and 85 p e r  c e n t  r e l a t i v e  h u m id i ty .
2/  Temik: 2 - m e t h y l - 2 - ( m e t h y l t h i o )  p ro p io n a ld e h y d e - 0 - (m e th y lc a rb a m o y l)
o x i n e .
P h o r a t e ;  0 ,0 -D im e th y l  S - ( e t h y l t h i o ) - m e t h y l  p h o s p h o r o d i th io a t e  ( " T h i m e t " ) .
_3/  Means n o t  h a v in g  a  l e t t e r  i n  common a r e  s t a t i s t i c a l l y  d i f f e r e n t  a t  t h e  
.05 l e v e l  o f  s i g n i f i c a n c e .
TABLE XXXIII
CLONAL DIFFERENCES IN SPROUTING RESULTING FROM SYSTEMIC 
INSECTICIDES AS AN AVERAGE OF ALL TREATMENTS!/ -  1968
C l o n e d
Mean days 
Tem ik^/
to  s p r o u t in g
P h o r a t e ^ /
Red LaSoda 7 4 .3  al ! 73 .9  a 5 /
LaC hipper 6 3 .6  b 62 .1  a
I f  P h o r a te  and Temik a t  0 ,  I ,  2 ,  and 3 pounds a c t i v e  m a t e r i a l  p e r  a c r e .
2,f C lones h a r v e s t e d  Ju n e  3 ,  1968 and im m e d ia te ly  s t o r e d  a t  68 d e g r e e s  
F, and 85 p e r  c e n t  r e l a t i v e  h u m id i ty .
_3/  Temik: 2 - m e th y l - 2 - ( m e t h y l t h i o )  p ro p io n a ld e h y d e -O - (m e th y lc a rb a m o y l )
o x in e .
4 /  P h o r a t e :  0 ,0 -D im e th y l  S - ( e t h y l t h i o ) - m e t h y l  p h o s p h o r o d i th io a t e
( " T h i m e t " ) .
5 /  Means n o t  h a v in g  a  l e t t e r  in  common a r e  s t a t i s t i c a l l y  d i f f e r e n t  a t  
th e  .05 l e v e l  o f  s i g n i f i c a n c e .
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TABLE XXXIV
EFFECTS OF CHEMICAL TREATMENTS ON WEIGHT LOSS OF
’RED LASODA AMD LACHIPPER TUBERS - 1968
Mean p e r  c e n t  w e ig h t  lo s s  
T rea tm e n t—' L aC h ippe r  Red LaSoda
Eptam lOOppm 12.78 a i / 9 .8 5 a
W ater D is  t i l l e d - 11.28 ab 9 .4 0 a
D iphenam id lOOppm - 10.88 abc 8 .1 5 a
D iphenam id lOOppm + 10 .38 abed 8 .3 3 a
G eigy 65-14260 lOOppm - 10.03 ab ed e 9 .7 3 a
C hloroneb lOOppm - 9 .4 8 a b e d e f 1 0 .2 3 a
T e r b a c i l lOOppm - 9 .3 3 b e d e f 9 .3 5 a
Geigy 65-14260 lOOppm + 8 .9 3 b e d e f 9 .8 3 a
Eptam lOOppm + 8 .4 0 b e d e f 9 .0 3 a
W ater D i s t i l l e d + 8 .3 5 b e d e f 7 .9 3 a
C hloroneb lOOppm + 8 .1 8 b e d e f 1 0 .85 a
GA 3ppm + 7 .9 0 c d e f 1 1 .1 3 a
T e r b a c i l lOOppm -t- 7 .83 c d e f 7 .6 8 a
C o n tro l + 7 .75 c d e f 8 .3 8 a
S im az in e lOOppm *h 7 .6 5 c d e f 9 .2 8 a
Sim az ine lOOppm - 7 .43 d e f 1 0 .6 3 a
CA 1 , OOOppm - 7 .4 0 d e f 8 .4 0 a
GA 3 ppm - 7 .35 d e f 9 .6 8 a
Weedone lOOppm - 7 .1 8 d e f 7 .4 0 a
CA 1 , OOOppm + 7 .0 0 e f 9 .9 0 a
C o n tro l _ 6 .8 3 e f 8 .2 8 a
Weedone lOOppm + 6 .6 8 f 6 .6 8 a
_1 /  i n d i c a t e s  t r e a tm e n t s  r e c e i v i n g  an a d d i t i o n a l  3ppm GA;
-  i n d i c a t e s  no a d d i t i o n a l  t r e a t m e n t .
C hem ica ls  a p p l i e d  a t  h a r v e s t  and s t o r e d  f o r  113 days a t  68 d e g re e s  
F. and 85 p e r  c e n t  r e l a t i v e  h u m id i ty .
Eptam: S - E th y l  d i p r o p y l th io c a r b a m a te .
D iphenam id: N, N -D ie th y 1 - 2 , 2 -d ip h e n y la c e ta m id e  ( " E n i d e " ) . 
C h lo roneb : l ,4 - D ic h lo r o - 2 ,5 - d im e th y o x y b e n z e n e  ("D em osan") .
T e r b a c i l :  3 - t e r t - B u t y l - 5 - c h l o r o - 6 - m e t h y l u r a c i l  ( " S i n b a r " ) .
GA: P o ta s s iu m  s a l t  o f  g i b b e r e l l i c  a c i d .
S im az in e :  2 - c h l o r o - 4 96 - b i s ( e t h y l a m i n o ) - s - t r i a z i n e .
CA; C h lo ro g e n ic  a c i d .
Weedone; 2 - ( 2 , 4 , 5 - t r i c h l o r o p h e n o x y )  p r o p i o n i c  a c i d .
Means not having a letter in common are statistically different at
the .05 level of significance.
Ill
t h a t  no  c h e m ic a l  t r e a t m e n t  c a u s e d  a  s i g n i f i c a n t  w e ig h t  l o s s  o f  Red 
LaSoda t u b e r s  s t o r e d  113 days  a t  68 d e g r e e s  F . and 85 p e r  c e n t  r e l a t i v e  
h u m i d i t y .  Red LaSoda t u b e r s  t r e a t e d  w i th  GA p l u s  an  a d d i t i o n a l  d i p p i n g  
in  3 ppm GA l o s t  t h e  g r e a t e s t  mean w e ig h t  ( 1 1 .1 3  p e r  c e n t ) .
Red LaSoda a n d  L aC h ip p e r  t u b e r s  t r e a t e d  w i t h  100 ppm Weedone
p lu s  GA l o s t  6 .6 8  p e r  c e n t  w e ig h t .  T hese  same L a C h ip p e r  t u b e r s  l o s t
s i g n i f i c a n t l y  l e s s  w e ig h t  com pared t o  t u b e r s  t r e a t e d  w i th  D iphenam id 
p lu s  GA, D ip h en am id , w a t e r ,  E p tam , and  G eigy  6 5 -1 4 2 6 0 ,
The g r e a t e s t  w e ig h t  l o s s  ( 1 2 .7 8  p e r  c e n t )  r e s u l t e d  from  L a C h ip p e r  
t u b e r s  i n s t a n t l y  d ip p e d  i n  100 ppm Eptam ,
T a b le  XXXV shows th e  e f f e c t  o f  c h e m ic a l  t r e a t m e n t s  on s p r o u t i n g  
o f  d o rm a n t  L aC h ip p e r  t u b e r s .  T h e s e  d a t a  show t h a t  100 ppm Weedone 
cau se d  t h e  g r e a t e s t  d e l a y  (8 2 .5  d a y s )  i n  s p r o u t i n g  and  was s t a t i s t i c a l l y  
d i f f e r e n t  from  th e  c o n t r o l  t r e a t m e n t .  The c o n t r o l  t u b e r s  s p r o u te d  i n  
63 mean d a y s .
T u b e rs  t r e a t e d  w i th  100 ppm D iphenam id  p l u s  3 ppm GA s p r o u te d  i n  
4 4 .5  mean d a y s ,  com pared  t o  45 d a y s  f o r  c o n t r o l  t u b e r s  i n s t a n t l y  d ip p e d  
i n  3 ppm GA.
I t  i s  n o te w o r th y  t h a t  t h e r e  was a  t r e n d  f o r  s p r o u t i n g  to  be  h a s t e n e d
in  a l l  c h e m ic a l  t r e a t m e n t s  w here  a n  a d d i t i o n a l  d i p p i n g  i n  3 ppm GA was a p ­
p l i e d ;  t r e a t m e n t s  o f  100 ppm T e r b a c i l  and 100 ppm G e ig y  65-14260  w e re  t h e  
o n ly  e x c e p t i o n s .
E f f e c t  o f  c e r t a i n  c h e m ic a ls  on s p r o u t i n g  o f  d o rm a n t  Red LaSoda 
t u b e r s  i s  p r e s e n t e d  i n  T a b le  XXXVI. Red LaSoda t u b e r s  I n s t a n t l y  d ip  
t r e a t e d  i n  100 ppm Eptam  p lu s  3 ppm GA r e q u i r e d  t h e  f e w e s t  mean d a y s  (4 6 )
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TABLE XXXV
EFFECT OF CHEMICAL TREATMENTS ON SPROUTING OF DORMANT
LACHIPPER TUBERS - 1968
1/T re a tm e n t—_____________________________ Mean days t o  s p r o u t in g
Weedone lOOppm M 8 2 .5
C h lo ro n eb lOOppm - 77 .5 ab
CA 1 , OOOppm - 7 5 .0 abc
S im az in e lOOppm - 74.5 abc
Eptam lOOppm - 67 .5 ab ed
W ater D i s t i l l e d - 6 7 .0 ab ed
Diphenam id lOOppm - 6 5 .5 ab ed
C o n t ro l - 6 3 .0 b ed e
GA 3ppm - 6 2 .0 b e d e f
Weedone lOOppm + 6 0 .0 b e d e f
CA 1 , OOOppm + 6 0 .0 b e d e f
S im az in e lOOppm + 5 8 .5 c d e f
W ater D i s t i l l e d 5 8 .5 c d e f
GA 3ppm + 5 8 .0 c d e f
G eigy 65-14260 lOOppm - 5 7 .0 c d e f
T e r b a c i l lOOppm + 5 6 .0 d e f
C hlo roneb lOOppm + 5 5 .5 d e f
T e r b a c i l lOOppm - 50 .5 d e f
G eigy 65-14260 lOOppm + 5 0 .0 d e f
Eptam . lOOppm + 4 7 .0 e f
C o n t r o 1 + 4 5 .0 e f
D iphenam id lOOppm + 4 4 .5 f
1/  4- i n d i c a t e s  t r e a t m e n t s  r e c e i v i n g  an  a d d i t i o n a l  3ppm GA;
-  i n d i c a t e s  no a d d i t i o n a l  t r e a t m e n t .
C hem ica ls  a p p l i e d  a s  i n s t a n t  d i p s  and t u b e r s  s t o r e d  a t  68 d e g re e s  F .  
and  85 p e r  c e n t  r e l a t i v e  h u m i d i t y ,
Weedone: 2 - ( 2 , 4 , 5 - t r i c h l o r o p h e n o x y )  p r o p io n i c  a c i d .
C h lo ro n e b :  l ,4 - D ic h lo r o - 2 ,5 - d im e th y o x y b e n z e n e  ("Dem osan”) -
CA: C h lo ro g e n ic  a c i d .
S im a z in e : 2 - c h l o r o - 4 , 6 - b i s ( e t h y l a m i n o ) - s - t r i a z i n e .
Eptam: S - E th y l  d i p r o p y l t h i o c a r b a m a t e .
D iphenam id: N>N - D i e t h y l - 2 , 2 -d ip h e n y la c e ta m id e  ( " E n i d e " ) .
GA; P o ta s s iu m  s a l t  o f  g i b b e r e l l i c  a c i d .
T e r b a c i l :  3 - t e r t - B u t y l - 5 - c h l o r o - 6 - m e t h y l u r a c i l  ( " S i n b a r ”) .
2/ Means not having a letter in common are statistically different at
the .05 level of significance.
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TABLE XXXVI
EFFECT OF CERTAIN CHEMICALS ON SPROUTING OF DORMANT
RED LASODA TUBERS - 1968
T r e a tm e n t^ / Mean days  to  s p r o u t in g
S im az in e lOOppm - 8 5 .5 ay
T e r b a c i l lOOppm - 8 4 .0 ab
CA l,000ppm - 8 3 .0 ab
W ater D i s t i l l e d - 81 .5 ab
Weedone lOOppm + 8 0 .0 ab
C hlo roneb lOOppm - 8 0 .0 ab
G eigy  65-14260 lOOppm - 8 0 .0 ab
C o n tro l - 8 0 .0 ab
Weedone lOOppm - 7 9 .0 abc
Eptam lOOppm - 78 .5 abed
D iphenam id lOOppm - 77 .0 abed
D iphenam id lOOppm + 73 .5 abede
T e r b a c i l lOOppm 4* 7 1 .5 a b e d e f
Chloi'oueb lOOppm + 6 8 .5 a b e d e f
W ater D i s t i l l e d -f 67 .5 a b e d e f
G eigy 65-14260 lOOppm + 6 7 .0 a b e d e f
S im az in e lOOppm + 6 2 .0 b e d e fg
C o n t ro l + 6 0 .0 cd e fg
CA 1 , OOOppm + 5 9 .5 d e fg
GA 3ppm - 5 6 .0 e fg
GA 3ppm + 5 2 .5 fg
Eptam lOOppm + 4 6 .0 g
_1/ +  i n d i c a t e s  t r e a t m e n t s  r e c e i v i n g  an  a d d i t i o n a l  3ppm GA;
- i n d i c a t e s  no a d d i t i o n a l  t r e a t m e n t .
C hem ica ls  a p p l i e d  a s  i n s t a n t  d ip s  and t u b e r s  s t o r e d  a t  68 d e g re e s  F . 
and  85 p e r  c e n t  r e l a t i v e  h u m id i ty .
S im az in e ;  2 - c h l o r o - 4 , 6 - b i s ( e t h y l a m i n o ) - s - t r i a z i n e .
T e r b a c i l :  3 - t e r t - B u t y l - 5 - c h l o r o - 6 - m e t h y l u r a c i l  ( " S i n b a r " ) .
CA: C h lo ro g e n ic  a c i d .
Weedone: 2 - ( 2 , 4 , 5 - t r i c h l o r o p h e n o x y )  p r o p io n i c  a c i d .
C h lo ro n eb :  l >4 - D ic h lo ro - 2 ,5 -d im e th o x y b e n z e n e  ("D em osan") .
Eptam: S - E th y l  d i p r o p y l t h i o c a r b a m a t e .
D iphenam id: N ,N - D ie th y l - 2 ,2 - d i p h e n y la c e ta m id e  ( " E n i d e " ) .
GA; P o ta s s iu m  s a l t  o f  g i b b e r e l l i c  a c i d .
2/ Means not having a letter in common are statistically different at
the .05 level of significance.
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to  s p r o u t  and was s i g n i f i c a n t  to  t u b e r s  t r e a t e d  w i th  G eigy 65 -14260 , 
w a te r ,  C h lo ro n eb , T e r b a c i l ,  D iphenam id, and Weedone and to  t h e  fo l lo w ­
in g  t r e a tm e n t s  r e c e i v i n g  no added GA: S im a z in e ,  CA, c o n t r o l ,  and Eptam.
The 100 ppm d ip  t r e a t m e n t  o f  S im az in e  r e s u l t e d  i n  t h e  g r e a t e s t  
d e l a y  to  s p r o u t i n g  (8 5 .5  d ay s)  and was s t a t i s t i c a l l y  d i f f e r e n t  compared 
t o  t h e  c o n t r o l  t r e a t m e n t  p l u s  GA.
The 3 ppm GA t r e a t m e n t  o f  t u b e r s  w i th  and  w i th o u t  t h e  added GA 
d ip  s p r o u te d  s i g n i f i c a n t l y  f a s t e r ,  com pared t o  th e  c o n t r o l  (no added 
GA). The o n ly  t u b e r s  s p r o u t i n g  i n  few er  mean day s  w ere t h o s e  t r e a t e d  
w i t h  100 ppm Eptam p l u s  3 ppm GA.
I t  i s  w o r th  n o t i n g  t h a t  a l l  t u b e r s  r e c e i v i n g  an added  d ip p in g  i n
3 ppm GA r e q u i r e d  few er days  to  s p r o u t ,  w i th  t h e  e x c e p t io n  o f  th o s e  
t u b e r s  t r e a t e d  w i th  3 ppm GA and 100 ppm Weedone p l u s  3 ppm GA.
Some o f  t h e  e f f e c t s  o f  f e r t i l i z e r  t r e a t m e n t s  on r e s t  p e r i o d  and
w e ig h t  l o s s  o f  dorm ant Red LaSoda tu b e r s  a r e  d i s c l o s e d  i n  T a b le  XXXVII.
T hese  d a t a  show t h a t  t u b e r s  from  p l a n t s  f e r t i l i z e d  w i th  6 0 -1 5 0 -6 0  pounds 
p e r  a c r e  o f  NPK d e la y e d  s p r o u t i n g  more th a n  any o t h e r  f e r t i l i z e r  a p p l i ­
c a t i o n .  These same t u b e r s  had  a  mean p e r  c e n t  w e ig h t  l o s s  o f  9 .2 8 .
T ubers  t h a t  r e s u l t e d  from  6 0 -1 2 0 -1 5 0  pounds  p e r  a c r e  o f  NPK 
s p r o u te d  i n  7 6 .2  days and w ere  found  to  s p r o u t  s i g n i f i c a n t l y  f a s t e r  
th a n  t u b e r s  f e r t i l i z e d  w i th  6 0 -1 2 0 -1 8 0 ,  6 0 - 0 - 6 0 ,  6 .0-30-60, and  60 -1 5 0 - 
60 pounds p e r  a c r e  o f  NPK.
The g r e a t e s t  mean p e r  c e n t  w e ig h t  l o s s  (1 0 .1 8 )  r e s u l t e d  from  th e  
a p p l i c a t i o n  o f  6 0 -0 -6 0  pounds o f  NPK p e r  a c r e  p r i o r  to  p l a n t i n g .  T h is  
was s t a t i s t i c a l l y  th e  h i g h e s t  p e r  c e n t  w e ig h t  l o s s  compared to  th e
115
TABLE XXXVXX
SOME EFFECTS OF FERTILIZER TREATMENTS ON REST PERIOD AND WEIGHT
LOSS OF DORMANT RED LASODA TUBERS - 1968
1 . Mean days Mean p e r  c e n t
T re a tm e n ts —'  t o  s p r o u t i n g  w e ig h t  l o s s
l b s / a c i e  N. l b s / a c r e  P. l b s / a c r e  K
60 150 60 9 2 .8 ajLi 9 .2 8 abcH/ .
60 30 60 9 0 .7 ab 9 .7 3 ab
60 0 60 8 9 .7 abc 10 .18 a
60 120 180 8 8 .5 abc 9 .2 3 abc
60 120 90 8 5 .5 abed 7 .11 c
60 120 120 8 4 .0 abed 8 .4 8 abc
60 120 30 8 2 .5 abed ■ 8 .4 1 abc
60 90 60 8 2 .0 abed 7 .2 3 c
60 60 60 8 1 .8 abed 7 .5 9 be
60 120 60 8 1 .7 abed 7 .6 8 abc
60 180 60 8 0 .2 bed 7.69 abc
60 120 60 7 9 .3 bed 7 .06 c
60 120 0 7 7 .8 cd 9 .2 0 abc
60 120 150 7 6 .2 d 8 .8 2 abc
_!/ N r e p r e s e n t s  N i t r o g e n .
P r e p r e s e n t s  Phosphorus  a s  ^2^5*
K r e p r e s e n t s  P o ta s s iu m  a s  K2O.
Each t r e a t m e n t  r e c e iv e d  32 l b s / a c r e  n i t r o g e n  a p p l i e d  a s  a  s i d e  d r e s s ­
in g  a t  p l a n t  em ergence .
A l l  t r e a t m e n t s  w ere  s t o r e d  a t  68 d e g re e s  F . and 85 p e r  c e n t  r e l a t i v e  
h u m id i ty .
2/ Means not having a letter in common are statistically different at
the .05 level of significance.
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t r e a t m e n t s ,  6 0 -6 0 - 6 0 ,  6 0 -9 0 - 6 0 ,  6 0 -1 2 0 -6 0 ,  and 60 -120-90  pounds  p e r  
a c r e  NPK. The s m a l l e s t  w e ig h t  l o s s  (7 .0 6  p e r  c e n t )  o f  t u b e r s  o c c u r re d  
when th e  p l a n t s  w ere  f e r t i l i z e d  w i th  60-120-60  pounds p e r  a c r e  NPK.
The e f f e c t  o f  p l a n t i n g  d a t e s  on s p r o u t i n g  o f  dorm ant Red LaSoda 
t u b e r s  as  an a v e r a g e  o f  p l a n t  s p a c in g s  i s  shown i n  T ab le  XXXVIII. These 
d a t a  r e v e a l  t h a t  p l a n t i n g s  made on March 13 a s  an  a v e ra g e  o f  a l l  p l a n t  
s p a c in g s  y i e l d e d  t u b e r s  t h a t  s p r o u te d  i n  8 4 .3  mean d a y s .  T h ese  tu b e r s  
w ere  found  to  s p r o u t  s i g n i f i c a n t l y  s lo w e r  com pared to  th e  o t h e r  p l a n t ­
in g  d a t e s .  No t r u e  d i f f e r e n c e  was found b e tw een  th e  J a n u a ry  24 and 
F e b ru a ry  14 p l a n t i n g .
E f f e c t s  o f  p l a n t i n g  d a t e s  and s p a c in g s  on w e ig h t  l o s s  o f  dorm ant 
Red LaSoda t u b e r s  a r e  o u t l i n e d  i n  T ab le  XXXIX. These d a ta  show t h a t  no 
t r u e  d i f f e r e n c e s  i n  p e r  c e n t  w e ig h t  l o s s  w ere  found  among Red LaSoda 
t u b e r s  p l a n t e d  on  J a n u a ry  2 4 ,  F e b ru a ry  14 , and March 13, 1968 a t  6 , 12, 
and  13 in ch  p l a n t  s p a c in g s .
T ubers  p l a n t e d  18 in c h e s  a p a r t  on J a n u a r y  24 , 1968 y i e l d e d  tu b e r s  
t h a t  l o s t  th e  l e a s t  w e ig h t  ( 7 .4 0  p e r  c e n t )  compared to  th e  g r e a t e s t  
w e ig h t  lo s s  (1 0 .1 5  p e r  c e n t )  o b s e rv e d  from th e  same s p a c in g  on F e b ru a ry  
14 , 1968.
E f f e c t  o f  p l a n t  s p a c in g s  on Red LaSoda t u b e r s  a s  an a v e r a g e  o f  
a l l  p l a n t i n g  d a t e s  i s  p r e s e n te d  i n  T ab le  XL.
T ubers  h a r v e s t e d  from 6 in c h  s p a c in g s  s p r o u te d  i n  7 5 .3  mean days 
a t  68 d e g re e s  F. and  85 p e r  c e n t  r e l a t i v e  h u m id i ty .  These t u b e r s  were 
found  to  s p r o u t  s i g n i f i c a n t l y  f a s t e r  compared t o  t u b e r s  h a r v e s t e d  a t  12 
and 18 in c h  s p a c in g s  as  an a v e r a g e  o f  a l l  p l a n t i n g  d a t e s .  No t r u e  d i f ­
f e r e n c e  co u ld  b e  m easured  be tw een  12 in c h  and 18 in c h  s p a c i n g s .
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TABLE XXXVX1X
______________  _„I SPROUTING O F _________ __________
AS AN AVERAGE OF ALL PLANT SPACINGS^' -  1968
EFFECT OF PLANTING DATES ON OF DORMANT tRED LASODA TUBERS^
P l a n t i n g  D ate  Mean days to  s p r o u t i n g
M arch 13 8 4 .3  e &
F e b ru a ry  14 7 7 .8  b
J a n u a r y  24 7 4 .3  b
1 /  T u b e rs  s t o r e d  a t  68 d e g re e s  F. and 85 p e r  c e n t  r e l a t i v e  h u m id i ty .
2./ P l a n t  s p a c in g s  o f  6 ,  12, and 18 i n c h e s .
3 /  Means n o t  h a v in g  a  l e t t e r  i n  common a r e  s t a t i s t i c a l l y  d i f f e r e n t  a t  
t h e  .05 l e v e l  o f  s i g n i f i c a n c e .
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TABLE XXXIX
EFFECTS OF PLANTING DATES AND SPACINGS ON WEIGHT LOSS 
OF DORMANT RED LASODA TUBERSi' -  1968
____________ T r e a tm e n t____________  Mean p e r  c e n t
P l a n t i n g  D a te ___________S p a c in g  w e ig h t  l o s s
F e b r u a r y 14 18 i n c h e s 10 .15
M arch 13 6 in c h e s 9 .9 5 a
M arch 13 18 in c h e s 9 .7 5 a
F e b ru a ry 14 12 in c h e s 9 .2 8 a
March 13 12 i n c h e s 9 .2 0 a
J a n u a r y 24 12 in c h e s 8 .4 5 a
J a n u a r y 24 6 in c h e s 8 .1 5 a
F e b ru a ry 14 6 in c h e s 7 .5 3 a
J a n u a r y 24 18 i n c h e s 7 .4 0 a
JL/  T u b ers  s t o r e d  113 d ay s  a t  68 d e g r e e s  F . and 85 p e r  c e n t  r e l a t i v e  
h u m id i ty .
2 /  Means n o t  h a v in g  a  l e t t e r  i n  common a r e  s t a t i s t i c a l l y  d i f f e r e n t  a t  
th e  .05 l e v e l  o f  s i g n i f i c a n c e .
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TABLE XL
EFFECT OF PLANT SPACINGS ON RED LASODA TUBERS AS AN AVERAGE 
OF ALL PLANTING D A T E sI' -  1968
Mean days
P l a n t  s p a c in g ________________  to  s p r o u t in g
18 in c h e s 8 1 .0
12 in c h e s 8 0 .2  a
6 In c h e s . 75 .3  b
1 /  T u b ers  w ere  p l a n t e d  on. J an u a ry  24, F e b ru a ry  14, and  March 13, 
h a r v e s t e d  June  3, and s t o r e d  a t  68 d e g re e s  F. and  85 p e r  c e n t  
r e l a t i v e  h u m id i ty .
2} Means n o t  h a v in g  a  l e t t e r  i n  common a r e  s t a t i s t i c a l l y  d i f f e r e n t  
a t  th e  .05 l e v e l  o f  s i g n i f i c a n c e .
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T a b le  XLI p r e s e n t s  t h e  e f f e c t  o f  h a r v e s t  d a t e  on w e ig h t  l o s s  o f  
Red LaSoda t u b e r s  s t o r e d  a t  68 d e g r e e s  F. These d a t a  show t h a t  Red 
LaSoda tu b e r s  h a r v e s t e d  J u l y  15, 173 days f o l lo w in g  p l a n t i n g ,  and 
s t o r e d  a t  68 d e g r e e s  F . l o s t  3 .9 7  p e r  c e n t  w e ig h t .  T h is  was found  to  
b e  s i g n i f i c a n t l y  l e s s  w e ig h t  l o s s  compared w i th  t u b e r s  h a r v e s t e d  103,
110, 117, 124, 131, 138, 145, 152, 187, 201, and 208 day s  a f t e r  p l a n t ­
in g  on J a n u a r y  24, 1968.
T ubers  h a r v e s t e d  187 days  a f t e r  p l a n t i n g  l o s t  s i g n i f i c a n t l y  more 
w e ig h t  (1 4 .4  p e r  c e n t )  th a n  t u b e r s  h a r v e s t e d  145, 152, 159, 166, 173,
180, 201, and 208 days  f o l l o w in g  p l a n t i n g .
The e f f e c t  o f  h a r v e s t  d a t e  on s p r o u t i n g  o f  Red LaSoda t u b e r s  
s t o r e d  a t  68 d e g re e s  F. i s  shown i n  T a b le  X L II .  These  d a t a  show t h a t  
t u b e r s  h a r v e s t e d  on A u g u st 19 , 1968, r e q u i r e d  s i g n i f i c a n t l y  fe w er  mean 
d ay s  ( 4 .8 )  to  s p r o u t  compared to  a l l  o t h e r  h a r v e s t  d a t e s .
T ubers  h a r v e s t e d  on May 20 , 1968 s p r o u te d  i n  1 0 2 .3  d a y s .  T h is  
h a r v e s t  d a t e  was found  to  s t a t i s t i c a l l y  d e la y  s p r o u t i n g  l o n g e r  th a n  
a l l  o t h e r  h a r v e s t  d a t e s  e x c e p t  May 6 and 13, 1968. T u b e rs  h a r v e s t e d  
May 6 and 13 s p r o u te d  i n  9 8 .7  and  9 8 .4  mean d a y s ,  r e s p e c t i v e l y .
C lo n a l  d i f f e r e n c e s  i n  t h e  c h l o r o g e n ic  a c i d  c o n t e n t  o f  Red LaSoda 
and L aC hipper t u b e r s  d u r in g  r e s t  p e r i o d  a r e  shown i n  T a b le  X L I I I .  These 
t u b e r s  w ere  h a r v e s t e d  S ep tem ber 19, 1967 i n  W isc o n s in ,  h e ld  f o r  50 days 
a t  40 d e g re e s  F - ,  and  th e n  s t o r e d  a t  68 d e g re e s  F. and 85 p e r  c e n t  r e l a ­
t i v e  h u m id i ty  d u r in g  th e  e x p e r im e n t .  S t a t i s t i c a l l y  d i f f e r e n c e s  w ere  
n o t  o b se rv ed  i n  th e  c o n c e n t r a t i o n  o f  endogenous c h lo r o g e n ic  a c i d  o f  
t u b e r s  sam pled on November 9 ,  15, 23 and December 3 ,  6 ,  14, and  2 1 , 1967. 
T hese  f i n d i n g s  w ere  t r u e  f o r  b o th  Red LaSoda and L aC h ippe r  t u b e r s .
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TABLE XLI
EFFECT OF HARVEST DATE ON WEIGHT LOSS OF RED LASODA 
TUBERS STORED AT 68 DEGREES F. -  1968
H a rv e s t  d a t e
L en g th  o f  
Growing sea so n
Mean p e r  c e n t  
w e ig h t  l o s s
J u ly 29 187 14 .40 &
May 6 103 1 1 .34 ab
May 13 110 1 1 .32 ab
May 20 117 10 .31 abc
May 27 124 9.47 abed
Ju n e 3 131 9 .3 4 abed
June 10 138 8 .2 9 abede
A ugust 19 208 7 .9 4 b e d e f
Ju n e 17 145 7 .3 9 c d e f
Ju n e 24 152 7 .3 3 c d e f
A ugust 12 201 7 .3 0 c d e f  g
A ugust 5 194 6 .1 2 d efg h
J u ly 1 159 5 .4 4 e fg h
J u l y 22 180 4 .9 7 fgh
J u l y 8 166 . 4 .4 3 gh
J u l y 15 173 3 .9 7 h
a./ Number o f  days to  h a r v e s t  a f t e r  p l a n t i n g  ( J a n u a ry  24 , 1968).
_b/ Means not having a letter in common are statistically different at
the .05 level of significance.
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TABLE XLII
EFFECT OF HARVEST DATE ON SPROUTING OF RED LASODA 
TUBERS STORED AT 68 DEGREES F . -  1968
Mean days
D a te  o f  h a r v e s t t o  s p r o u t i n g
May 20 10 2 .3 a—
May 6 9 8 .7 ab
May 13 9 8 .4 ab
May 27 90 .7 be
J u n e 10 8 6 .2 c
Ju n e 3 ■ 8 5 .0 c
Ju n e 17 7 5 .0 d
Ju n e 24 7 0 .9 d
J u l y 1 5 5 .2 e
J u l y 15 5 0 .8 e
J u l y 8 4 8 .2 e
J u l y 22 3 6 .9 f
Ju  ly 29 3 0 .9 f
A ugust 5 2 8 .0 fg
Augus t 12 2 0 .1 S
Augus t 19 4 .8 h
a /  Means n o t  h a v in g  a  l e t t e r  i n  common a r e  s t a t i s t i c a l l y  d i f f e r e n t  a t  
th e  .05 l e v e l  o f  s i g n i f i c a n c e .
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TABLE XLIII
clonalI /  DIFFERENCES IN THE CHLOROGENIC a c id £ /  CONTENT 
OF POTATO TUBERS DURING REST PERIOD -  1967
Sample d a t e
Mean ppm CAj^/per 0 .5  
Red LaSoda
gram t i s s u e  
L aC hipper
November 9 0 .7 6 3 a * / 0 .025  s&f
November 15 0 .235 a 0 .0 2 2  a
November 23 0 .532 a 0 .0 2 7  a
December 3 0 .407 a 0 .4 6 0  a
December 6 0 .620 a 0 .625  a
December 14 1 .306 a 1 .348  a
December 21 0 .9 6 4 a 1 .7 6 0  a
_1/ H a r v e s te d  Septem ber 19 i n  W isc o n s in ;  h e ld  a t  40  d e g re e s  F .  f o r  50 
d ay s ; p l a c e d  a t  68 d e g re e s  F. d u r in g  e x t r a c t i o n s .
2 /  E x t r a c t e d  w i th  95 p e r  c e n t  E th y l  a l c o h o l .
3/  CA: C h lo ro g e n ic  a c i d .
h j  Means n o t  h a v in g  a  l e t t e r  in  common a r e  s t a t i s t i c a l l y  d i f f e r e n t  a t  
t h e  .05  l e v e l  o f  s i g n i f i c a n c e .
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T a b le  XLIV o u t l i n e s  th e  c l o n a l  d i f f e r e n c e s  i n  unknown o r g a n ic  
compound(s) whose o p t i c a l  d e n s i t i e s  were m e asu re d  a t  285 and  212 mu. 
These d a t a  r e v e a l  t h a t  Red LaSoda tu b e r s  c o n t a i n  th e  s m a l l e s t  con­
c e n t r a t i o n  o f  unknown number one  (285 mu) on November 9 , 1967, 52 
days  a f t e r  h a r v e s t .  The s m a l l e s t  c o n c e n t r a t i o n  o f  unknown one was 
e x t r a c t e d  from  L aC h ipper  t u b e r s  on November 15,, 1967, 58 d a y s  a f t e r  
h a r v e s t .  The g r e a t e s t  q u a n t i t i e s  o f  unknown num ber one w e re  removed 
from  Red LaSoda and L aC h ipper  t u b e r s  87 and 94 d a y s  a f t e r  h a r v e s t ,  r e ­
s p e c t i v e l y .  On December 6 and 2 1 ,  1967 th e  h i g h e s t  c o n c e n t r a t i o n  o f  
unknown two (212 mu) was e x t r a c t e d  from Red LaSoda and L aC h ip p e r  t u b e r s ,  
r e s p e c t i v e l y .
C lo n a l  d i f f e r e n c e s  i n  o p t i c a l  d e n s i t y  m easu re d  a t  250 and 212 
mu a r e  shown i n  T ab le  XLV. T hese  d a t a  show t h a t  t h e  h i g h e s t  c o n c e n t r a ­
t i o n  o f  unknown number f o u r  o c c u r r e d  in  Red LaSoda t u b e r s  sam pled  Decem­
b e r  15, 1967. The lo w e s t  c o n c e n t r a t i o n s  o f  unknown number f o u r  and f i v e  
w ere  o b se rv e d  i n  L aC h ipper  t u b e r s  on December 7 ,  a t  w hich t im e  th e  h i g h ­
e s t  c o n c e n t r a t i o n  o f  unknown number f o u r  o c c u r r e d  i n  Red LaSoda t u b e r s .  
The s m a l l e s t  q u a n t i t y  o f  unknown number f i v e  was e x t r a c t e d  from  Red 
LaSoda t u b e r s  on December 15, 1967.
C lo n a l  d i f f e r e n c e s  i n  c h lo r o g e n ic  a c i d  c o n t e n t  as  an  a v e r a g e  o f  
a l l  sam ple d a t e s  a r e  p r e s e n t e d  i n  T a b le  XLVI. L aC hipper t u b e r s  were 
found  to  c o n t a i n  a  s i g n i f i c a n t l y  s m a l l e r  c o n c e n t r a t i o n  o f  c h l o r o g e n ic  
a c i d  p e r  0 .5  gram f r e s h  t u b e r  t i s s u e  compared t o  t u b e r s  o f  L 21-26 , 
L 22-112, and  Red LaSoda. Red LaSoda tu b e r s  a s  a n  a v e ra g e  o f  a l l  sam ple 
d a t e s  w ere  found to  hav e  th e  h i g h e s t  c o n c e n t r a t i o n  o f  endogenous (6 .4 1 8  
ppm) c h lo r o g e n ic  a c i d  b u t  t h i s  was n o t  s t a t i s t i c a l l y  h i g h e r  t h a n  tu b e r s  
L21-26 and L 22-112. '
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TABLE XLIV
CLONAL DIFFERENCES IN UNKNOWN ORGANIC COMPOUNDS WHOSE OPTICAL 
DENSITIES!' WERE MEASURED AT 2 8 5 ! /  AND 212-*/ MU -  1967
Mean o p t i c a l  d e n s i t y  p e r  
/ 0 .5  gram t u b e r  t i s s u e d /
Sample d a te  C lo n e ! /  285 mu 212 mu
November 9 Red LaSoda .1161 .5652
November 15 Red LaSoda .1172 .5591
November 23 Red LaSoda .1394** .5528*
December 3 Red LaSoda .1258 .6015**
December 6 Red LaSoda .1599 .6739
December 14 Red LaSoda .1709 .6419**
December 21 Red LaSoda .1564 .6406
November 9 LaC hipper .0892 .5611
November 15 L aC hipper .0869 .4487
November 23 L aC h ipper .1186* .4921*
December 3 L aC hipper .1252 .5561**
December 6 L aC hipper .1416 .5583
December 14 L aC hipper .1714 .6935
December 21 LaC hipper .2019 .8581
JL/  E x t r a c t i o n s  made w i th  95 p e r  c e n t  e t h y l  a l c o h o l .
2 /  Unknown # 1 .
3 /  Unknown # 2 .
4 /  H a rv e s te d  Sep tem ber 19 i n  W isc o n s in ;  h e l d  a t  40 d e g re e s  F .  f o r  50 
d a y s ;  p la c e d  a t  68 d e g re e s  F .  d u r in g  e x t r a c t i o n s .
5 /  * i n d i c a t e s  o n ly  one sam p le .
** i n d i c a t e s  mean o f  d u p l i c a t e  s a m p le s .
A l l  o t h e r  means r e s u l t e d  from t h r e e  s a m p le s .
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TABLE XLV
CLONAL DIFFERENCES IN OPTICAL DENSITY^ MEASURED 
AT 250 AND 212 MU -  1967
Sam ple d a te Clone—^
Mean o p t i c a l  d e n s i t y  p e r  
0 .5  gram t u b e r  t i s s u e  
250 m u ^  212 m u ^
November 16 Red LaSoda .2628 .4077
November 25 Red LaSoda .1716 .3534
December 7 Red LaSoda .3175 .3534
December 15 Red LaSoda .1992 .2846
November 16 L aC hippe r .1484 .3389
November 25 L aC h ip p e r - -
Decem ber 7 L aC hippe r .1255 .3028
December 15 L aC hippe r .1755 .3687
_1 /  E x t r a c t i o n s  made w i th  h e x a n e .
2 /  H a r v e s te d  Sep tem ber 19 i n  W isco n s in ;  h e ld  a t  40 d e g re e s  F. f o r  50 
d a y s ;  p la c e d  a t  68 d e g r e e s  F . d u r in g  e x t r a c t i o n s .
3_f 250 mu: unknown number 4 .
4 /  212 mu: unknown number 5 .
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TABLE XLVX
CLONAL DIFFERENCES IN CHLOROGENIC ACID ^ CONTENT AS AN 
AVERAGE OF ALL SAMPLE DATES^/ -  SPRING 1968
C l o n e ^
Mean ppm CAit//0.5 gram 
t u b e r  t i s s u e
Red LaSoda 6 .4 1 8  aS/
L21-26 5 .949  a
L22-112 5 .3 0 2  a
LaC hipper 3 .4 9 1  b
1 /  E x t r a c t e d  w i th  95 p e r  c e n t  e t h y l  a l c o h o l .
2j  June  6 , Ju n e  19, J u l y  3 ,  J u l y  17, J u l y  30 , 
S ep tem ber 11, 1968.
A ugust 14 , August 28 ,
These  d a t e s  c o r re s p o n d  w i th  r e s p i r a t i o n  s t u d i e s .  .
3 /  H a rv e s te d  June  3; Ben H ur Farm.
4J  CA; C h lo ro g e n ic  a c i d .
5/ Means not having a letter in common are statistically different at
the .05 level of significance.
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Some e f f e c t s  o f  s a m p l in g  d a t e  on t h e  c h l o r o g e n i c  a c i d  c o n t e n t  a s  
an  a v e r a g e  o f  f o u r  p o t a t o  c l o n e s  a r e  shown i n  T a b le  XLVII.
On S ep tem b er 11, 1968, 99 days  a f t e r  h a r v e s t ,  t h e  c h l o r o g e n i c  
a c i d  c o n c e n t r a t i o n  (1 0 .3 1 9 )  was found  to  be  s i g n i f i c a n t l y  h i g h e r  th a n  
a l l  o t h e r  s a m p l in g  d a t e s  e x c e p t  A ugust 2 8 ,  1968. The lo w e s t  c o n c e n t r a ­
t i o n  o f  c h l o r o g e n i c  a c i d  was fo u n d  t o  o c c u r  on Ju n e  1 9 ,  1968, 16 d a y s  
a f t e r  h a r v e s t .
T h e se  d a t a  showed t h a t  3 d ay s  a f t e r  h a r v e s t  t h e  c h l o r o g e n i c  a c i d  
c o n t e n t  was 3 .7 7 6  ppm. I t  re m a in e d  low f o r  t h e  n e x t  57 d ay s  and  th e n  
i n c r e a s e d  th ro u g h  S ep te m b e r  1 1 ,  1968.
A n o th e r  e x p e r im e n t  was c o n d u c te d  i n  1968, u s i n g  t u b e r s  p ro d u c e d  
in  L o u i s i a n a ,  i n  o r d e r  to  l e a r n  m ore a b o u t  unknown num ber s i x .  D a ta  i n  
T a b le  XLVIII shows t h e  d i f f e r e n c e s  i n  am ounts  o f  unknown number s i x  
fo u n d  i n  t u b e r s  o f  Red LaSoda, L a C h ip p e r ,  L 2 1 -2 6 , and  L 22-112 . The max­
imum o p t i c a l  d e n s i t y  o f  t h i s  compound was fo u n d  a t  280 mu. T hese  d a t a  
p o i n t  o u t  t h a t  a  u n i f o r m  p e a k  o c c u r r e d  a t  280 mu on J u n e  6 and 19, 1968. 
H ow ever, a f t e r  J u n e  19 th e  p e a k  was v e r y  e r r a t i c  i n  o c c u r r e n c e .  P e a k s  
w ere  n o t  o b s e rv e d  fro m  any c l o n a l  e x t r a c t i o n s  a t  280 mu on J u l y  16, 
A u g u s t  2 7 ,  and  S e p te m b e r  3 , 1968.
Some d i f f e r e n c e s  in  unknown compounds found  i n  a l c o h o l  e x t r a c ­
t i o n s  o f  L o u i s i a n a  grown Red LaSoda t u b e r s  i n s t a n t l y  d ip p e d  i n  GA a r e  
r e v e a l e d  i n  T a b le  XLIX. T h ese  d a t a  r e v e a l e d  t h e  p r e s e n c e  o f  a  t h i r d  
unknown (number t h r e e )  t h a t  h a d  n o t  o c c u r r e d  i n  o t h e r  a l c o h o l  e x t r a c ­
t i o n s .  T h is  i s  e v id e n c e d  by  t h e  f a c t  t h a t  unknown num ber t h r e e  o c c u r r e d  
a t  222 mu i n  a d d i t i o n  to  unknowns num ber on e  and  two o c c u r r i n g  a t  285
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TABLE XLVII
SOME EFFECTS OF SAMPLING DATE ON THE CHLOROGENIC A C I L ^  
CONTENT AS AN AVERAGE OF FOUR POTATO 
CLONES^,/ -  SPRING 1968
Mean ppm C A i^ /0 .5  gram
Sam ple d a t e t u b e r  t i s s u e
S e p te m b e r 11 1 0 .3 1 9 ay
A u g u s t 28 9 .1 3 6 ab
A u g u s t 14 7 .6 1 2 b
J u n e 6 3 .7 7 6 c
J u l y 30 3 .7 1 0 c
J u l y 17 , 3 .0 9 3 c
J u l y 7 2 .4 6 0 c
J u l y 19 2 .1 2 6 c
I f  E x t r a c t e d  w i t h  95 p e r  c e n t  e t h y l  a l c o h o l .
I f  Red L aS oda , L a C h ip p e r ,  L 2 1 - 2 6 ,  L 22-112  h a r v e s t e d  J u n e  3 ,  Ben H ur 
Farm.
_3/ CA: C h lo r o g e n ic  a c i d .
4/ Means not having a letter in common are statistically different at
the .05 level of significance.
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TABLE XLVIII
OPTICAL DENSITY-/ OF RED LASODA, LACHIPPER, L21-26 , AND 
L 21-112 TUBERS^./ AT 280 MUi*/ -  1968
Sample d a te
Mean o p t i c a l  d e n s i t y  p e r  0 .5  gram t i s s u e
Red LaSoda L aC hipper L21-26 L22-112
Ju n e 6 .5019 .4934 .2115 .1866
Ju n e 19 .4516 .3720 .4766 .3925
J u l y 3 .1657 .1276 .1755
J u l y 16 -----
J u l y 30 .1612 .2768 .2291 .1630
Augus t 13 .2027 .2798 .3491 .2846
Augus t 27 ----- ----- a  w  ■* -----
S ep tem b er  3 mh  n ■ Mp4 -----
I f  E x t r a c t i o n s  made w i th  h e x a n e .
2J T u b e rs  h a r v e s t e d  Ju n e  3 , 1968 and im m e d ia te ly  s t o r e d  a t  68 d e g re e s  
F. and  85 p e r  c e n t  r e l a t i v e  h u m id i ty .
3 /  Unknown #6.
i
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TABLE XLIX
SOME DIFFERENCES IN UNKNOWN COMPOUNDS FOUND IN ALCOHOL^ EXTRACTIONS 
OF LOUISIANA GROWN RED LASODA TUBERSjV INSTANTLY 
DIPPER IN GA -  1968
Mean o p t i c a l  d e n s i t y  p e r  
0 .5  gram t i s s u e
Sample d a te mu
5 ppm 10ppm
GA^/ GA^/ C o n t ro l
J u l y 25 285-^ .3535
A ugust 8 285 .3567 .3535 .3444
A ugust 22 285 .7358 .7673 .5138
Septem ber 5 285 .6223 .5569 .8209
Septem ber 19 285 .7941 .7518 .7593
O c to b er 3 285 .4501 .7747 .6663
J u l y 25 2 2 2 ^ .7031
A ugust 8 222 .6281 .6794 .6665
Augus t 22* 222
Septem ber 5* 222
Septem ber 19* 222 •
O c to b e r 3* 222
J u l y 25 212— .5407
A ugust 8 212 .5763 .5806 .5560
A ugust 22 212 1 .3013 1 .3603 1 .0206
Septem ber 5 212 1 .2450 1 .1763 1 .4690
Septem ber 19 212 1 .4240 1 .4167 1 .4099
O c to b e r 3 212 1 .0432 1 .3757 1 .2683
I f  95 p e r  c e n t  e t h y l  a l c o h o l .
2 /  T ubers  h a r v e s t e d  June  3 ; p la c e d  a t  68 d e g re e s  F. u n t i l  t r e a t m e n t  
J u l y  25; a f t e r  t r e a t m e n t  r e p l a c e d  i n  68 d e g re e s  F .
2f  Dip t r e a t m e n t  w i th  p o ta s s iu m  s a l t  o f  g i b b e r e l l i c  a c i d .
4 /  Unknown # 1 .
5J  Unknown # 3 .
6 /  Unknown # 2 .
*  I n d i c a t e s  d a t e s  a t  w hich  no p eak  o c c u r r e d  a t  222 mu.
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and 212 mu, r e s p e c t i v e l y .  Unknown number t h r e e  o c c u r r e d  i n  e x t r a c t s  
from c o n t r o l  t u b e r s  sam pled  J u l y  25 and i n  th e  e x t r a c t s  from  a l l  t r e a t ­
m en ts  on A ugust 8 ,  1968. Sam pling  d a t e s  a f t e r  A ugust 8 d id  n o t  c o n t a i n  
unknown number t h r e e  a s  e v id e n c e d  by th e  f a c t  t h a t  no p eak  was o b se rv e d  
a t  222 mu.
C o n tro l  t u b e r s  c o n ta i n e d  th e  g r e a t e s t  q u a n t i t y  o f  unknowns num­
b e r  one  and two on S ep tem ber 5 ,  1968, compared to  o t h e r  sam p l in g  d a t e s .
E f f e c t s  o f  c h em ica l  t r e a t m e n t s  and sam p lin g  d a t e s  on th e  c h l o r o ­
g e n i c  a c i d  c o n t e n t  o f  Red LaSoda t u b e r s  a r e  p r e s e n t e d  i n  T a b le  L. T hese  
d a t a  show t h a t  t h e  c o n t r o l  t u b e r s  sam pled on Sep tem ber 5 p o s s e s s e d  s i g ­
n i f i c a n t l y  h i g h e r  q u a n t i t i e s  o f  c h lo r o g e n ic  a c i d  (1 3 .7 5 5  ppm) compared 
w i th  c o n t r o l  t u b e r s  sam pled  on J u l y  25 and A ugust 8 and 2 5 ,  1968. The 
c o n c e n t r a t i o n  o f  endogenous c h lo r o g e n ic  a c i d  e x t r a c t e d  from  t u b e r s  
t r e a t e d  w i th  5 ppm GA (sam p led  A ugust 22 and S ep tem ber 5 and  19) and 10 
ppm GA (sam pled  A u g u s t  22 , Sep tem ber 19, and November 3 , 1968) were n o t  
s t a t i s t i c a l l y  d i f f e r e n t  compared to  th e  c o n t r o l  t u b e r s  sam pled  on Sep­
tem ber 5 and 19 and November 3 ,  1968.
C o n t ro l  t u b e r s  sam pled  A ugust 8 ,  1968, showed th e  s m a l l e s t  con­
c e n t r a t i o n  (4 .2 0 2  ppm) o f  c h lo r o g e n ic  a c id  p e r  0 .5  grams f r e s h  t i s s u e .
The e f f e c t s  o f  c h e m ic a l  t r e a t m e n t s  and sam p l in g  d a t e s  on th e  
c h l o r o g e n i c  a c i d  c o n t e n t  o f  L aC hipper t u b e r s  d u r in g  th e  f a l l ,  1968, 
a r e  shown i n  T a b le  L I .  G i b b e r e l l i c  a c i d  a t  a  c o n c e n t r a t i o n  3 ppm a p ­
p l i e d  a s  a  d ip  was e f f e c t i v e  i n  i n c r e a s i n g  t h e  endogenous c o n te n t  o f  
c h l o r o g e n i c  a c i d  i n  L aC h ip p e r  t u b e r s .  T h is  i s  e v id e n c e d  by  th e  f a c t  
t h a t  t h e  c o n c e n t r a t i o n  o f  c h lo r o g e n ic  a c i d  from  a  0 .5  gram t i s s u e
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TABLE L
EFFECTS OF CHEMICAL TREATMENTS AND SAMPLING DATES ON THE CHLOROGENIC
ACId V  CONTENT OF RED LASODA TUBERsl/ - 1968
3 /T r e a tm e n t— Sample d a t e
Mean ppm CAf£/ p e r  
0 .5  gram t i s s u e
C o n t r o l Sep tem ber 5 13.7547 J /
GA 5ppm Septem ber 19 13 .7487 a
GA lOppm November 3 13.2987 ab
C o n t r o l Sep tem ber 19 13 .0107 ab
GA lOppm Septem ber 19 12 .9190 ab
GA lOppm Augus t 22 12.0990 ab
GA 5 ppm A ugust 22 11 .7207 abc
C o n t r o l November 3 11 .0353 abed
GA 5 ppm Septem ber 5 10.1423 abed
GA lOppm Septem ber 5 8 .9 1 0 7 bed
C o n t r o l A ugust 22 7 .4087 cde
GA 5ppm November 3 6 .9697 de
C o n t r o l J u l y 25 4 .4 9 7 0 e
GA 5ppm A ugust 8 4 .4 4 7 3 e
GA lOppm A ugust 8 4 .2 8 5 0 e
C o n t r o l August 8 4 .2 0 2 1 e
\ j  E x t r a c t e d  w i th  95 p e r  c e n t  e t h y l  a l c o h o l .
2 /  T u b e rs  h a r v e s t e d  June  3; h e l d  a t  68 d e g re e ’s F. u n t i l  t r e a tm e n t  on 
J u l y  25 and th e n  r e t u r n e d  to  68 d e g r e e s  F. u n t i l  s am p lin g .
3 /  GA: P o ta s s iu m  s a l t  o f  g i b b e r e l l i c  a c i d .
4 /  CA: C h lo ro g e n ic  a c i d .
5 j Means not having a letter in common are statistically different at
the .05 level of significance.
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TABLE LI
EFFECTS OF CHEMICAL TREATMENTS AND SAMPLING DATES ON CHLOROGENIC
ACinl/ CONTENT OF LACHIPPER TUBERsi' - FALL 1968
3 /T rea tm e n t—' Sample d a t e
Mean ppm CA p e r  
0 .5  gram t i s s u e
GA 3 ppm December 18 10.923 A!
W ater December 18 8 .736 b
CA ljOOOppm November 27 6 .961 c
CA 1 jOOOppm December 18 6.472 c
C o n t r o l December 18 5 .353 d
GA 3ppm November 27 4 .947 d
C o n t r o l November 27 4 .652 d
CA l,000ppm November 16 3 .008 e
C o n t r o l November 16 2 .683 e f
C o n t r o l O c to b er 16 2 .491 e fg
GA 3ppm O cto b er 16 2 .183 e f g
W ate r November 27 2 .141 e fg
W ate r O c to b er 16 2 .136 e fg
CA l,000ppm O cto b er 16 1.736 fg
W ate r November 16 1.699 f g
GA 3ppm November 16 1.496 g
I f  E x t r a c t e d  w i th  95 p e r  c e n t  e t h y l  a l c o h o l .
7J W isc o n s in  t u b e r s  h a r v e s t e d  S ep tem b er 24; t r e a t e d  November 15 and 
e x t r a c t i o n s  begun  November 16.
3 /  I n s t a n t l y  d ip p e d .
GA: P o ta s s iu m  s a l t  o£ g i b b e r e l l i c  a c i d .
CA: C h lo ro g e n ic  a c i d .
4/ Means not having a letter in common are statistically different at
the .05 level of significance.
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sam ple was 10 .923 mean ppm on December 18 com pared to  a l l  o t h e r  t r e a t ­
m ents and sam p lin g  d a t e s .  T ubers  from  t h i s  l o t  o f  GA d ip p ed  tu b e r s  
sam pled on November 6 , 1968 had  th e  lo w e s t  mean c o n t e n t  o f  endogenous 
c h lo r o g e n ic  a c i d  ( 1 .4 9 6 ) .
W ate r d ip p e d  t u b e r s  sam pled December 18 c o n ta i n e d  a  s i g n i f i c a n t l y  
h i g h e r  c o n t e n t  o f  endogenous c h lo r o g e n ic  a c i d  th a n  a l l  o t h e r  t r e a t m e n t s  
and sam p lin g  d a t e s  e x c e p t  t u b e r s  d ip p e d  i n  3 ppm GA and sam pled December 
18, 1968.
T a b le  L I I  r e v e a l s  t h e  e f f e c t  o f  s am p lin g  d a t e s  on c h lo r o g e n ic  
a c i d  c o n te n t  o f  tu b e r s  a s  an  a v e ra g e  o f  a l l  t r e a t m e n t s .  These d a t a  
p o i n t  o u t  t h e  f a c t  t h a t  Red LaSoda t u b e r s  sam pled  on  December 18 , 1968 
p o s s e s s e d  th e  h i g h e s t  c o n t e n t  o f  endogenous c h l o r o g e n i c  a c i d  (1 0 .1 5 4  
ppm) and was s t a t i s t i c a l l y  h i g h e r  th a n  any o t h e r  sa m p l in g  d a t e s  a s  an  
a v e ra g e  o f  a l l  t r e a t m e n t s .  On O c to b e r  16, t h e  f i r s t  sam p lin g  d a t e ,  
t u b e r s  w ere  found  to  c o n t a i n  th e  lo w e s t  q u a n t i t i e s  (3 .0 8 3  ppm) o f  c h l o r o ­
g e n ic  a c i d .  A f t e r  w hich t im e ,  th e  c h lo r o g e n ic  a c i d  c o n t e n t  i n c r e a s e d  a t  
each  sam p l in g  d a t e .
The o p t i c a l  d e n s i t i e s  o f  unknown o r g a n ic  com pound(s) m easu red  
a t  285 and 212 mu as  a f f e c t e d  by s am p l in g  d a t e s ,  c l o n e s ,  and c h e m ic a l  
t r e a tm e n t s  a r e  shown i n  T a b le s  L I I I  and LIV, r e s p e c t i v e l y .  These  d a t a  
r e v e a l  t h a t  Red LaSoda and L aC h ipper  t u b e r s  c o n ta i n e d  th e  g r e a t e s t  quan­
t i t i e s  o f  unknowns one and  two on December 18, 1968, th e  f i n a l  s a m p l in g  
d a t e .
T u b ers  o f  Red LaSoda and L aC h ippe r  t r e a t e d  w i t h  3 ppm GA p o s s e s s e d  
th e  l a r g e s t  c o n te n t  o f  unknown one and two on t h e  f i n a l  sam p lin g  d a t e ,  
December 18 , compared to  a l l  o t h e r  t r e a t m e n t s  and  s am p l in g  d a t e s .
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TABLE L I I
EFFECT OF SAMPLING DATES ON CHLOROGENIC ACID-i^ CONTENT OF 
TUBERS!/ AS AN AVERAGE OF ALL TREATMENTS!/ -  FALL 1968
Mean ppm C A p e r
Sample d a t e   0 .5  gram t i s s u e
December 18 10 .1 5 4 a ! /
November 27 3 .6 7 5 b
November 6 3 .1 5 9 b
O cto b er 16 3 .0 8 3 b
1/ E x t r a c t e d  w i th  95 p e r  c e n t  e t h y l  a l c o h o l .
2 /  Red LaSoda tu b e r s  h a r v e s t e d  i n  W isc o n s in  Sep tem ber 24; t r e a t e d  
November 15 and e x t r a c t i o n s  begun on November 16 , 1968.
J3/ I n s t a n t  d ip s  o f  3ppm GA, lOOOppm c h lo r o g e n ic  a c i d  and  w a te r ;  and 
a  c o n t r o l .
k j  CA: C h lo ro g e n ic  a c i d .
5/ Means not having a letter in common are statistically different at
the .05 level of significance.
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TABLE LIII
1/SAMPLE DATE AND CLONAL DIFFERENCES IN OPTICAL DENSITY- OF 
TREATED TUBERS—' MEASURED AT 285 Ml£' -  FALL 1968
Sample d a t e Clone
Mean c> p t ic a l  d e n s i t y / 0 . 5  gram t i s s u e
GA^/ 
3 ppm
CA^/
lOOOppm W ater Control
O c to b e r 16 Red LaSoda .2255 .2774 . 2644 .2353
November 6 Red LaSoda .2857 .2353 .2318 .2784
November 27 Red LaSoda .2846 .2435 .3246 .2934
December 18 Red LaSoda .7909 .4627 .5855 .6992
O c to b e r 16 LaC hipper . 2042 . 1865 .2195 .2418
November 6 L aC hipper .1772 .1967 .1859 .2328
November 27 LaC hipper .3561 .4668 .2139 .3375
December 18 LaC hipper .6958 .4600 .5775 .3876
I f  E x t r a c t i o n s  made w i th  95 p e r  c e n t  e t h y l  a l c o h o l .
2j  W isc o n s in  t u b e r s  h a r v e s t e d  S ep tem ber 24; d ip  t r e a t e d  O c to b e r  15 
and e x t r a c t i o n s  begun O c to b e r  16, 1968.
J}/ Unknown No, 1 (285 m u).
4 /  GA; P o ta s s iu m  s a l t  o f  g i b b e r e l l i c  a c i d .
5 /  CA: C h lo ro g e n ic  a c i d .
138
TABLE LIV
1 /SAMPLE DATE AND CLONAL DIFFERENCES IN OPTICAL DENSITY- OF 
TREATED TUBERsl/ MEASURED AT 212 Mu3/ -  FALL 1968
Sample d a t e Clone
Mean o p t i c a l  d e n s i t y / 0 . 5  gram t i s s u e  
GAy  CA5 /
3ppm lOOOppm "Water C o n t ro l
O c to b e r 16 Red LaSoda .6610 .7399 .7395 .6834
November 6 Red LaSoda 1 .0150 .9641 .9386 1.0035
November 27 Red LaSoda 1.0583 .9973 1.1103 1 .0594
December 18 Red LaSoda 1 .7710 1.2880 1 .4890 1.6190
O c to b e r 16 L aC hipper .6963 .6461 .6979 .7118
November 6 L aC hipper .8743 .9288 .8872 .9564
November 27 L aC hipper 1 .2390 1.4387 .9958 1 ,1885
December 18 LaC hipper 1 .8010 1.3740 1 .6353 1 .3300
_1 /  E x t r a c t i o n s  made w i th  95 p e r  c e n t  e t h y l  a l c o h o l .
2 /  W isc o n s in  t u b e r s  h a r v e s t e d  Sep tem ber 24; d ip  t r e a t e d  O c to b e r  15 
and e x t r a c t i o n s  begun O c to b e r  16, 1968.
_3/ Unknown No. 2 (212 mu) .
4 /  GA: P o ta s s iu m  s a l t  o f  g i b b e r e l l i c  a c i d .
5 /  CA: C h lo ro g e n ic  a c i d .
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E f f e c t ;  o f  s a m p l in g  d a t e  on c h l o r o g e n i c  a c i d  c o n t e n t  a s  an  
a v e r a g e  o f  a l l  c l o n e s  i s  shown i n  T a b le  LV. T h ese  d a t a  d i s c l o s e  t h a t  
on  D ecem ber 2 3 ,  th e  q u a n t i t y  o f  c h l o r o g e n i c  a c i d  was s i g n i f i c a n t l y  
h i g h e r  th a n  on any  o t h e r  s a m p l in g  d a t e .  On t h i s  d a t e  t h e  mean c h l o r o ­
g e n i c  a c i d  c o n t e n t  was fo u n d  t o  b e  2 0 .9 0 6  ppm p e r  0 . 5  gram s o f  f r e s h  
t i s s u e  com pared  t o  2 .7 0 4  ppm on t h e  i n i t i a l  s a m p l in g  d a t a .  T h e s e  d a t a  
s t r e s s e d  t h e  f a c t  t h a t  t h e  mean c h l o r o g e n i c  a c i d  c o n t e n t  o f  b o t h  Red 
L aS oda  and L a C h ip p e r  t u b e r s  s t e a d i l y  i n c r e a s e d  from  S e p te m b e r  30 
t h r o u g h  D ecem ber 24 ,  1968.
E f f e c t  o f  s a m p l in g  d a t e  on am o u n ts  o f  unknown num ber o n e  ( o p t i ­
c a l  d e n s i t y  o f  285 mu) an d  unknown num ber two ( o p t i c a l  d e n s i t y  o f  212 
mu) i n  Red L aS o d a  and L a C h ip p e r  t u b e r s  i s  shown i n  T a b l e  LVI.
The c o n c e n t r a t i o n s  o f  unknowns num ber one  an d  two w ere  fo u n d  to  
b e  t h e  h i g h e s t  on  D ecem ber 23 com pared  to  a l l  o t h e r  s a m p l in g  d a t e s .
T h i s  was t r u e  f o r  Red LaSoda a n d  L a C h ip p e r  t u b e r s .
T h e re  was an  i n c r e a s e  i n  t h e  c o n c e n t r a t i o n  o f  b o t h  unknowns 
o c c u r r i n g  a f t e r  t h e  i n i t i a l  s a m p l in g  d a t e ,  S e p te m b e r  3 0 ,  th r o u g h  Decem­
b e r  2 3 ,  1968 . A p a r a l l e l  was o b s e r v e d  t o  o c c u r  b e tw e e n  unknowns on e  
a n d  tw o . T h i s  i s  e v id e n c e d  b y  t h e  f a c t  t h a t  a s  unknown num ber o n e  i n ­
c r e a s e d  o r  d e c r e a s e d  t h e r e  was a  c o r r e s p o n d i n g  i n c r e a s e  o r  d e c r e a s e  o b ­
s e r v e d  i n  unknown num ber tw o.
T a b le  LVXX p r e s e n t s  t h e  e f f e c t  o f  c h e m ic a l  t r e a t m e n t s  on  t h e  
c h l o r o g e n i c  a c i d  c o n t e n t  o f  Red LaSoda t u b e r s .  T h e s e  d a t a  p o i n t  o u t  
t h a t  t u b e r s  t r e a t e d  w i t h  Eptam p l u s  GA r e s u l t e d  i n  t h e  h i g h e s t  c o n c e n ­
t r a t i o n  ( 4 .2 8 4  ppm) o f  c h l o r o g e n i c  a c i d .  H ow ever, t h i s  was n o t  s i g n i ­
f i c a n t l y  d i f f e r e n t  com pared  t o  c o n t r o l  t u b e r s  and  t h o s e  d ip p e d  i n  w a t e r  
p l u s  GA.
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TABLE LV
EFFECT OF SAMPLING DATE ON CHLOROGENIC AC I C O N T E N T  
AS AN AVERAGE OF ALL CLONES^' -  FALL 1968
Sam pling  d a t e
Mean ppm CA^/ p e r  
0 .5  gram  t i s s u e
December 23 2 0 .9 0 6  e£J
Decem ber 2 4 .9 3 0  b
November 11 3 .0 4 6  b
O c to b e r  21 2 .9 5 6  b
S ep tem ber 30 2 .7 0 4  b
_!/ E x t r a c t e d  w i th  95 p e r  c e n t  e t h y l  a l c o h o l .
2 /  W isc o n s in  Red LaSoda and L aC h ip p e r  tu b e r s  h a r v e s t e d  S ep tem b er 24
and e x t r a c t i o n s  begun S ep tem ber 30, 1968.
3 /  CA: C h lo ro g e n ic  a c i d .
4Y Means not having a letter in common are statistically different
at the .05 level of significance.
141
TABLE LVX
EFFECT OF SAMPLING DATE ON AMOUNTS OF UNKNOWN^ NUMBER ONE^ 
AND UNKNOWN NUMBER TWO2 '  IN RED LASODA AND 
LACHIPPER TUBERS^' -  FALL 1968
____________ Mean o p t i c a l  d e n s i t y / 0 . 5  gram t i s s u e _________ .
Unknown No . 1_______    Unknown N o . 2_______
S a m p lin g  d a t e  Red LaSoda L a C h ip p e r  Red LaSoda_______ L a C h ip p e r
S e p te m b e r  30 .2 6 8 8 .2123 .7 8 3 8 .7557
O c to b e r 21 .2 7 6 8 .2271 1 .0 1 0 6 1 .0 0 8 3
November 11 .3 0 4 5 .1 9 7 4 1 .0 7 3 0 .9466
D ecem ber 2 .3 2 0 2 .3 7 1 0 1 .1 1 7 0 1 .2 4 1 3
D ecem ber 23 1 .0 5 5 8 1 .3 1 9 0 1 .4 7 1 7 3 .0 0 0
JL/ E x t r a c t i o n s  made w i t h  95 p e r  c e n t  e t h y l  a l c o h o l ,
_2/  Unknown Number One o p t i c a l  d e n s i t y  o f  285 mu.
j} /  Unknown Number Two o p t i c a l  d e n s i t y  o f  212 mu.
4/ Wisconsin tubers harvested September 24 and extractions begun
September 30, 1968.
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TABLE LVII
EFFECT OF CHEMICAL TREATMENTS ON CHLOROGENIC ACI&i/ CONTENT
OF RED LASODA TUBERS '^ -  FALL 1968
T r e a tm e n t^ . / Mean ppm CA p e r  0 .5  gram  t i s s u e
E ptam lOOppm + 4 .2 8 4 a i /
E t h r e l SOppm + 4 .2 2 1 ab
TIBA lOppm + 4 .2 0 9 abc
O f f - S h o o t - 0 4 p e r  c e n t - 3 .8 5 9 a b ed
G e ig y  6 5 -1 4 2 6 0 lOOppm + 3 .8 1 5 a b ed e
C h lo ro n e b lOOppm + 3 .6 1 5 a b e d e f
Em ery C-9 3 p e r  c e n t + 3 .5 0 8 a b e d e f g
E t h r e l lOOppm + 3 .4 2 9 a b c d e fg h
Em ery C-9 3 p e r  c e n t 3 .3 9 5  a b c d e f g h
GA 3ppm - 3 .3 7 8 a b c d e f g h
Eptam lOOppm 3 .3 3 4  a b c d e f g h i
O f f - S h o o t - O 4 p e r  c e n t + 3 .2 6 6 a b c d e f g h i
ADP 1 , OOOppm + 3 .2 3 8 a b c d e f g h i
P e n n s a l t  692 5 , OOOppm 3 .2 0 6  a b c d e f g h i j
E t h r e l SOppm - 3 .0 7 7 a b e d e f g h i j
CA 1 , OOOppm 3 .0 5 9 a b c d e f g h i j
W a te r + 2 .9 4 4  a b c d e f g h i j k
IAA 1 , OOOppm + 2 .8 8 8 a b c d e f g h i j k
C h lo ro n e b lOOppm - 2 .8 7 0 a b c d e f g h i j k
D ip h e n a m id lOOppm ■+ 2 .8 6 4 a b c d e f g h i j k
GA 3 ppm + 2 .8 3 5 a b c d e f g h i j k
C o n t r o l - 2 .8 1 4  a b c d e f g h i j k
IAA 1 , OOOppm - 2 .7 5 7 b e d e f g h i j k
C o n t r o l + 2 .7 2 3 c d e f g h i j k
G e ig y  6 5 -1 4 2 6 0 lOOppm ■* 2 .6 3 5 d e f g h i j k
S im a z in e lOOppm a. 2 .4 7 6 d e f g h i j k
P e n n s a l t  692 5 , OOOppm - 2 .4 1 7 d e f g h i j k
W a te r - 2 ;366 d e f g h i j k
AmChem. 6 7 -2 4 8 100 per c e n t ** 2 .3 5 2 e f g h i j k
ATP 1 , OOOppm -f* 2 .3 2 4 e f g h i j k
ADP 1 , OOOppm - 2 .2 8 8 f g h i j k
ATP 1 , OOOppm - 2 .2 6 3 f g h i j k
E t h r e l lOOppm - 2 .2 5 0 f g h i j k
AmChem. 67-248 100 p e r  c e n t - 2 .1 9 7 f g h i j k
W eedone lOOppm 2 .0 7 8 g h i j k
Weedone lOOppm - 2 .0 1 6 g h i j k
S im a z in e lOOppm - 1 .9 8 8 h i j k
TIBA lOppm - 1 .9 7 1 h i j k
T e r b a c i l lOOppm - 1 .8 7 7 i j k
CA 1 , OOOppm - 1 .7 1 4 j k
D ip h e n am id lOOppm M 1 .5 6 1 k
T e r b a c i l lOOppm + 1 .5 3 4 k
(Continued next page)
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TABLE LVII (Cont'd)
JV E x t r a c t e d  w i t h  95 p e r  c e n t  e t h y l  a l c o h o l .
2 /  L o u i s i a n a  t u b e r s  h a r v e s t e d  Decem ber 11 and e x t r a c t e d  December 11 
and 12 , 1968
3 /  +  i n d i c a t e s  t r e a t m e n t s  r e c e i v i n g  an  a d d i t i o n a l  3ppm GA;
-  i n d i c a t e s  no a d d i t i o n a l  t r e a t m e n t .
Eptam: S - E th y l  d i p r o p y l t h i o c a r b a m a t e .
E t h r e l :  2 - c h l o r o e t h a n e  p h o s p h o n ic  a c i d .
TIBA: 2 , 3 , 5 - t r i i o d o b e n z o i c  a c i d .
O f f - S h o o t -O :  M e th y l  e s t e r s  o f  f a t t y  a c i d  C, -  Cl9  (Cfi 4%, CR 56%,
C1Q 38%, Cl 2  2%).
C h lo ro n e b :  1 ,4 - D ic h  l o r o - 2 , 5 - d i m e  th o x y b e n z e n e  ("D e m o sa n " ) .
GA: P o ta s s iu m  s a l t  o f  g i b b e r e l l i c  a c i d .
ADP: A d e n o s in e  d i p h o s p h a t e ,  so d iu m .
CA; C h lo r o g e n ic  a c i d .
IAA: A c id  i n d o l e a c e t i c .
D ip h en am id : N ,N - D im e th y l - 2 ,2 - d ip h e n y la c e t a m id e  ( " E n i d e " ) .
S im a z in e :  2 - c h l o r o - 4 , 6 - b i s ( e t h y l a m i n o ) - s - t r i a z i n e .
ATP: A d en o s in e  t r i p h o s p h a t e .
W eedone: 2 - ( 2 , 4 , 5 - t r i c h l o r o p h e n o x y )  p r o p i o n i c  a c i d .
T e r b a c i l :  3 - t e r t - B u t y l - 5 - c h l o r o - 6 - m e t h y l u r a c i l  ( " S i n b a r " ) .
4/ Means not having a letter in common are statistically different
at the .05 level of significance.
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The lo w e s t  c o n c e n t r a t i o n  ( 1 .5  ppm /0 .5  g . t i s s u e )  o f  c h lo r o g e n ic  
a c id  was e x t r a c t e d  from  t u b e r s  t r e a t e d  w i th  100 ppm T e r b a c i l  p l u s  GA. 
This  r e d u c t i o n  in  c h lo r o g e n ic  a c id  c o n t e n t  was n o t  s i g n i f i c a n t l y  low er 
compared to  th e  c o n t r o l  t r e a t m e n t s .
T re a tm e n t  o f  Red LaSoda tu b e r s  p r i o r  to  p l a n t i n g  w i th  1 ,0 0 0  ppm 
CA p lu s  and  m inus GA d id  n o t  s i g n i f i c a n t l y  i n f l u e n c e  t h e i r  endogenous 
c h lo r o g e n ic  a c i d  c o n t e n t  compared to  t h e  c o n t r o l  t r e a t m e n t s .  These  
same r e s u l t s  w ere  o b se rv e d  from t u b e r s  t r e a t e d  w i th  3 ppm GA p l u s  and 
minus added GA.
F ig u r e  X g r a p h i c a l l y  p r e s e n t s  th e  m ic rom oles  o f  oxygen exchange  
p e r  gram o f  t u b e r  t i s s u e  a s  an  a v e ra g e  o f  f o u r  c lo n e .
T hese  d a t a  show t h a t  t h e  m ic ro m o les  o f  oxygen exchange p e r  gram 
o f  tu b e r  t i s s u e  as  an a v e r a g e  o f  Red LaSoda, L aC h ip p e r ,  L 22-112, and 
L21-26 c lo n e s  were s i g n i f i c a n t l y  h i g h e r  on Ju n e  4 ,  1968, t h e  day  a f t e r  
h a r v e s t ,  t h a n  on any o t h e r  s am p l in g  d a t e .
On J u l y  30 , 1968, 58 days  a f t e r  h a r v e s t ,  t u b e r s  e x h i b i t e d  th e  
lo w e s t  r a t e  o f  oxygen exchanges  and was found  t o  be  s i g n i f i c a n t l y  d i f ­
f e r e n t  to  a i r  o t h e r  sam p l in g  d a t e s  a s  an  a v e r a g e  o f  f o u r  c lo n e s .
A l l  s a m p l in g  d a t e s  w ere  found t o  b e  s t a t i s t i c a l l y  d i f f e r e n t  ex ­
c e p t  th e  d a t e s  o f  Ju n e  18 and A ugust 2 7 ,  1968,
C lo n a l  d i f f e r e n c e s  i n  pH as  an a v e r a g e  o f  a l l  sam p lin g  d a t e s  a r e  
shown i n  T a b le  L V I I I .  These  d a t a  p o i n t  o u t  t h a t  t h e r e  was no t r u e  d i f ­
f e r e n c e s  o b s e r v e d  i n  th e  pH o f  c lo n e s  L 2 1 -2 6 , L aC h ip p e r ,  L 22-112, and 
Red LaSoda a s  an  a v e r a g e  o f  a l l  sam p l in g  d a t e s .  The h i g h e s t  pH ( 6 .2 5 )
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FIGURE I
M icrom oles  o f 'o x y g e n  exchange p e r  gram  o f  t u b e r  t i s s u e  a s  an  
a v e r a g e  o f  f o u r  c lo n e s . ! /  -  1968
0 .9  r
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I f  C lones  o f  Red LaSoda, L aC h ip p e r ,  L 2 2-112 , and L 21-26 .
2/ Dates not having a letter in common are statistically
different at the .05 level of significance.
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•
TAELE L V III
CLONAL^/ DIFFERENCES IN pH AS AN AVERAGE OF 
ALL SAMPLING DATEsl/ -  1968
Clone Mean pH
L21-26 6 .2 5 a 2 /
L aC h ip p e r 6 .1 1 a
L22-112 6 .1 0 a
Red LaSoda 6 .0 0 a
I f  S to r e d  85 days a t  68 d e g re e s  F. and  85 p e r  c e n t  r e l a t i v e  h u m id i ty .
2 /  Sam pling  d a te s  o f  Ju n e  14 and 20; J u l y  4 ,  17, and 31 ; and A u g u st 
"" 14 and  28 , 1968.
3/  Means n o t  h a v in g  a  l e t t e r  i n  common a r e  s t a t i s t i c a l l y  d i f f e r e n t  
a t  t h e  .05  l e v e l  o f  s i g n i f i c a n c e .
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was fo u n d  to  o c c u r  in  L21-26 t u b e r s  and t h e  lo w e s t  pH ( 6 .0 )  was ex ­
h i b i t e d  by  Red LaSoda t u b e r s .
T a b le  LIX r e p r e s e n t s  t h e  e f f e c t  o f  s a m p l in g  d a t e  on pH a s  an  
a v e r a g e  o f  . a l l  c l o n e s .  In  T a b l e  LIX i t  i s  s e e n  t h a t  no  t r u e  d i f f e r ­
e n c e s  o c c u r r e d  i n  th e  pH a s  an  a v e r a g e  o f  a l l  c lo n e s  on any  s am p lin g  
d a t e .  T u b e rs  sam p led  on J u l y  17 , 1968, w e re  o b s e r v e d  t o  h a v e  a  mean 
pH o f  6 .1 7  and t u b e r s  s am p led  on  J u l y  4 ,  1 9 6 8 , p o s s e s s e d  t h e  lo w e s t  
mean pH v a l u e  ( 6 . 0 7 ) .
G r a p h i c a l l y ,  F ig u r e  I I  p r e s e n t s  t h e  e f f e c t  o f  c h e m ic a l  t r e a t ­
m e n ts  on t h e  g i b b e r e l l i n  c o n t e n t  o f  W isc o n s in  grown Red LaSoda t u b e r s .  
T h e se  d a t a  a r e  e x p r e s s e d  a s  t h e  p e r  c e n t  r e t e n t i o n  o f  c h l o r o p h y l l  _a.
The r e f e r e n c e  was c o n s i d e r e d  a s  100 p e r  c e n t ,  t h a t  i s ,  r e s u l t i n g  i n  
no r e d u c t i o n  o f  c h l o r o p h y l l  _a. T h ese  d a t a  show t h a t  Red LaSoda t u b e r s  
c o n t a i n e d  t h e  l o w e s t  c o n c e n t r a t i o n  o f  endo g en o u s  g i b b e r e l l i n s  on O c to ­
b e r  15 , 1968, t h e  f i r s t  s a m p l in g  d a t e ,  r e g a r d l e s s  o f  t h e  t u b e r  t r e a t ­
m e n t.
T u b e rs  sam pled  on November 5 ,  r e v e a l e d  t h a t  t h e  endobenous  g i b ­
b e r e l l i n  c o n t e n t  i n c r e a s e d  i r r e s p e c t i v e  o f  t h e  t r e a t m e n t  com pared to  
t h e  c o n t r o l .
Red LaSoda t u b e r s  d i p  t r e a t e d  w i th  3 ppm GA. and sam pled  on O c to ­
b e r  15, November 2 6 ,  and  D ecem ber 17, 1968, c o n ta i n e d  h i g h e r  am ounts  o f  
endogenous  g i b b e r e l l i n s  th a n  t h e  o t h e r  t r e a t m e n t s .
T u b e rs  sam p led  on D ecem ber 17, 1968 , r e g a r d l e s s  o f  t h e  c h e m ic a l  
t r e a t m e n t  c o n t a i n e d  a  g r e a t e r  c o n c e n t r a t i o n  o f  g i b b e r e l l i n s ,  com pared 
to  t h e  c o n t r o l  t u b e r s .
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TABLE LIX
EFFECT OF SAMPLING DATE ON pH AS AN AVERAGE 
OF ALL CLONES-i/ -  1968
S a m p lin g  d a t e Mean pH
J u l y 31 6 .1 7 a * /
J u n e 14 6 .1 5 a
J u l y 17 6 .1 1 a
A u g u s t 14 6 .1 1 a
J u n e 20 6 .1 0 a
A u g u s t 28 6 .1 0 a
J u l y 4 6 .0 7 a
_1 /  C lo n es  o f  Red L aS oda , L a C h ip p e r ,  L 2 1 -2 6 ,  and  L 2 2 -112 .
7J Means not having a letter in common are statistically different
at the .05 level of significance.
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FIGURE II
E f f e c t  o f  c h e m ic a l  t r e a tm e n t s  on th e  g i b b e r e l l i n  c o n t e n t  o f  
W isc o n s in  grown Red LaSoda t u b e r s  -  1968
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SAMPLE DATE
1 /  R e fe re n c e  e q u a l s  100 p e r  c e n t .
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E f f e c t  o f  c h e m ic a l  t r e a tm e n t s  on th e  g i b b e r e l l i n  c o n te n t  o f  
W isco n s in  grown L aC h ipper  t u b e r s  a r e  g r a p h i c a l l y  r e p r e s e n t e d  i n  F ig u r e  
I I I .  These d a t a  show t h a t  on O c to b e r  15, 1968, t h e  f i r s t  sam p lin g  d a t e ,  
a l l  tu b e r s  r e g a r d l e s s  o f  t r e a tm e n t  c o n ta in e d  a  lo w er  c o n c e n t r a t i o n  o f  
g i b b e r e l l i n s  th a n  a t  any  o t h e r  s am p lin g  d a t e .
L aC hipper t u b e r s  d ip p e d  t r e a t e d  w i th  3 ppm GA and 1 ,000  ppm CA 
c o n ta i n e d  lo w er  q u a n t i t i e s  of- g i b b e r e l l i n s  on November 5 and 2 6 ,  1968, 
com pared to  t h e  c o n t r o l .  On a l l  s a m p l in g  d a t e s  e x c e p t  December 17, 
L aC h ippe r  t u b e r s  t r e a t e d  w i th  3 ppm GA c o n ta in e d  h i g h e r  amounts o f  g i b ­
b e r e l l i n s  compared to  t u b e r s  d ipped  i n  w a te r .
T a b le  LX p r e s e n t s  t h e  c l o n a l  an d  t r e a tm e n t  e f f e c t s  on w e ig h t  l o s s  
o f  W isc o n s in  grown t u b e r s .  These d a t a  d e m o n s t r a t e  t h a t  no t r e a t m e n t  
s i g n i f i c a n t l y  a f f e c t e d  t h e  w e ig h t  l o s s  o f  e i t h e r  c lo n e  a t  68 d e g re e s  F. 
and 85 p e r  c e n t  r e l a t i v e  h u m id i ty .  The c o n t r o l  t r e a t m e n t s  o f  b o th  
c lo n e s  showed th e  l e a s t  mean p e r  c e n t  w e ig h t  l o s s .
C lo n a l  d i f f e r e n c e s  i n  s p r o u t i n g  o f  Red LaSoda and L aC hipper 
t u b e r s  a s  an a v e r a g e  o f  a l l  t r e a t m e n t s  i s  r e v e a l e d  i n  T ab le  LXI. Red 
LaSoda and L aC h ipper  w ere  found to  s p r o u t  i n  5 3 .9  and  3 2 .5  mean d a y s ,  
r e s p e c t i v e l y ,  and were found to  be  s i g n i f i c a n t l y  d i f f e r e n t  i n  mean days 
t o  s p r o u t i n g  a s  an  a v e ra g e  o f  a l l  t r e a t m e n t s .
F ig u re  IV r e p r e s e n t s  g r a p h i c a l l y  th e  c lo n a l ,  d i f f e r e n c e s  i n  endo­
genous g i b b e r e l l i n  c o n te n t  o f  Red LaSoda, L aC h ip p e r ,  and L22-112 p o t a t o  
t u b e r s .  These  d a t a  a r e  r e p r e s e n t e d  a s  t h e  p e r  c e n t  r e t e n t i o n  o f  c h l o r o ­
p h y l l  a.. The r e f e r e n c e  was c o n s id e r e d  a s  100 p e r  c e n t .  On March 10, 
1969, 89 days  a f t e r  h a r v e s t ,  t u b e r s  o f  Red LaSoda and  L aC hipper w ere
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FIGURE I I I
E f f e c t  o f  c h e m i c a l  t r e a t m e n t s  on t h e  g i b b e r e l l i n  c o n t e n t  o f  
W is c o n s in  grow n L a C h ip p e r  t u b e r s  -  1968
250
•H200  -
150
100 .
November 26 D ecem ber 17November 5
SAMPLE DATE
\ J  R e f e r e n c e  e q u a l  t o  100 p e r  c e n t .
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TABLE LX
CLONAL AND TREATMENT EFFECTS ON WEIGHT LOSS OF 
WISCONSIN GROWN TUBERS^/ -  1968
C lone T r e a tm e n t^ /
Mean p e r  c e n t  
w e ig h t  l o s s
Red LaSoda GA 3 ppm 3 .8 3  a l l
Red LaSoda CA 1 , OOOppm 5 .0 8  a
Red LaSoda W ate r ■ 5 .2 0  a
Red LaSoda C o n t r o l 3 .7 3  a
L a C h ip p e r GA 3ppm 5 .3 3  a
L a C h ip p e r CA 1 , OOOppm 4 .7 8  a
L aC h ip p e r W ate r 5 .5 3  a
L a C h ip p e r C o n t r o l 3 .9 8  a
i f  T u b e rs  h a r v e s t e d  S e p te m b e r  24; t r e a t e d  November 15 and s t o r e d  a t  
68 d e g r e e s  F. and  85 p e r  c e n t  r e l a t i v e  h u m i d i t y .
2 /  GA: P o ta s s iu m  s a l t  o f  g i b b e r e l l i c  a c i d .
CA: C h lo ro g e n ic  a c i d .
3/ Means not having a letter in common are statistically different at
the .05 level of significance.
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TABLE LXI
CLONAL DIFFERENCES IN SPROUTING OF RED LASODA AND LACHIPPER TUBERS 
AS AN AVERAGE OF ALL TREATMENTS.!/ -  1968
2 /Clone—_________________  Mean days  t o  s p r o u t i n g
Red LaSoda 5 3 .9 a V
L aC hipper - 3 2 .5 b
1} T r e a tm e n ts  c o n s i s t e d  o f  i n s t a n t  d i p s  o f  3ppm GA, lOOOppm c h lo r o g e n ic  
a c i d ,  w a t e r  and a  c o n t r o l  r e c e i v i n g  no  d i p s .
2 /  C lones  h a r v e s t e d  S ep tem b e r  24; t r e a t e d  November 15 and s t o r e d  a t  68 
d e g r e e s  F. and 85 p e r  c e n t  r e l a t i v e  h u m id i ty .
3 /  Means n o t  h a v in g  a  l e t t e r  in  common a r e  s t a t i s t i c a l l y  d i f f e r e n t  a t  
th e  .05  l e v e l  o f  s i g n i f i c a n c e .
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FIGURE IV
C lo n a l  d i f f e r e n c e s  In  endogenous g i b b e r e l l i n  
o f  p o t a t o  t u b e r s ^ /  -  1968-69
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SAMPLE DATE
c o n t e n t
March 10
I f  H a r v e s te d  December 11, 1968 ( L o u i s i a n a ) . 
%f R e fe re n c e  e q u a l  t o  100 p e r  c e n t .
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found to  h a v e  th e  h i g h e s t  endogenous c o n c e n t r a t i o n  o f  g i b b e r e l l i n s .
On t h i s  d a t e  b o th  Red LaSoda and L aC h ipper  had  b ro k en  t h e i r  r e s t  p e r i o d ,
a s  e v id en c e d  by s p r o u t s  5 mm. i n  l e n g t h .
Red LaSoda, L aC h ip p e r ,  and L22-112 tu b e r s  a t  h a r v e s t  (December 
11 , 1968) w ere  found to  c o n t a i n  a  low er c o n c e n t r a t i o n  o f  g i b b e r e l l i n s  
th a n  on J a n u a r y  10 and March 10, 1969, compared to  t h e  r e f e r e n c e .
The lo w e s t  c o n c e n t r a t i o n  o f  g i b b e r e l l i n s  was o b s e r v e d  i n  t u b e r s  
o f  L aC h ipper  and L22-112 on December 11, 1968, w h i le  t h e  lo w e s t  c o n ce n ­
t r a t i o n  o c c u r r e d  i n  Red LaSoda t u b e r s  on F e b ru a ry  10, 1969.
C lo n a l  d i f f e r e n c e s  i n  s p r o u t i n g  and w e ig h t  l o s s  o f  dorm ant t u b e r s
a re ,s h o w n  i n  T a b le  LX II. T hese  d a t a  show t h a t  a t  68 d e g r e e s  F . and 85
p e r  c e n t  r e l a t i v e  h u m id i ty  t h e r e  was no s i g n i f i c a n t  d i f f e r e n c e  i n  th e  
mean p e r  c e n t  w e ig h t  l o s s  o f  L22-112 , Red LaSoda, and L aC h ipper  t u b e r s .
T ubers  o f  L22-112 w ere  s i g n i f i c a n t l y  d e la y e d  i n  s p r o u t i n g  com­
p a r e d  to  Red LaSoda and L aC h ip p e r  t u b e r s .  LaC hipper t u b e r s  s p r o u te d  
i n  5 4 .2  days com pared to  68 d ay s  r e q u i r e d  f o r  L22-112 t u b e r s  to  s p r o u t .
C lo n a l  d i f f e r e n c e s  i n  w e ig h t  l o s s  o f  g l a d i o l u s  conns a r e  p r e s e n t e d  
i n  T a b le  L X I I I .  A t l a n t i c  conns s t o r e d  a t  60 d e g re e s  F. and 85 p e r  c e n t  
r e l a t i v e  h u m id i ty  l o s t  s i g n i f i c a n t l y  more p e r  c e n t  w e ig h t  (4 6 .9 )  th a n  
corms o f  L i f e  F lam e, Lewen H o r s t ,  and Wood P e c k e r  s t o r e d  u n d e r  th e  same 
c o n d i t i o n s .  Wood p e c k e r  corms l o s t  a  mean p e r  c e n t  w e ig h t  o f  2 4 .6 9  and 
was o b se rv e d  t o  be  th e  l e a s t  p e r  c e n t  w e ig h t  lo s s  a t  60 d e g r e e s  F .
S to r a g e  o f  corms a t  40  d e g re e s  F . an d  85 p e r  c e n t  r e l a t i v e  hum id­
i t y  r e s u l t e d  i n  no  s i g n i f i c a n t  d i f f e r e n c e  i n  w e ig h t  l o s s  o f  any  g l a d i o l u s  
corms s t u d i e d .  Lewen H o r s t  corms s t o r e d  a t  40 d e g re e s  F .  f o r  212 d ay s
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TABLE LXII
CLONAL DIFFERENCES IN SPROUTING AND WEIGHT LOSS 
OF DORMANT TUBERS -  1 9 6 8 -6 9
C l o n o l /
Mean d a y s  
t o  s p r o u t i n g
Mean p e r  c e n t  
w e ig h t  l o s s
L 2 2 -1 1 2 6 8 .0  a£J 3 .6 5 a * /
Red LaSoda 5 8 . 0  b 3 .7 9 a
L a C h ip p e r 5 4 . 2  b 4 .0 0 a
1/  H a r v e s t e d  an d  s t o r e d  a t  68 d e g r e e s  and  85 p e r  c e n t  r e l a t i v e  
h u m i d i t y  on D ecem ber 11 , 1 9 68 .
2/  M eans n o t  h a v i n g  a  l e t t e r  i n  common a r e  s t a t i s t i c a l l y  d i f f e r e n t  
a t  t h e  .0 5  l e v e l  o f  s i g n i f i c a n c e .
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TABLE L X II I
CLONAL DIFFERENCES IN WEIGHT L O S S ^ OF GLADIOLUS CORMS -  1966-67
Mean p e r  c e n t  w e ig h t lo s s
Clone 60 d e g r e e s  F. 40 d e g re e s  F.
A t l a n t i c 4 6 .9 0  a £ / 17 .19
L i f e  Flame 3 3 .9 6  b 15 .88  a
Lewen H o r s t 2 7 .0 8  b 13 .95  a
Wood P e c k e r 2 4 .6 9  b 17 .55  a
I
1/  W eight l o s s  d e t e r m i n a t i o n s  made a f t e r  s t o r a g e  f o r  212 d a y s .
2 /  Means n o t  h a v in g  a l e t t e r  in  common a r e  s t a t i s t i c a l l y  d i f f e r e n t  
a t  t h e  .05 l e v e l  o f  s i g n i f i c a n c e .
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l o s t  t h e  s m a l l e s t  mean p e r  c e n t  w e i g h t .  Lewen H o r s t  and  Wood P e c k e r  
corm s l o s t  1 3 .9 5  an d  1 7 .5 5  p e r  c e n t  w e i g h t ,  r e s p e c t i v e l y .
T a b le  LXIV p r e s e n t s  t h e  c l o n a l  d i f f e r e n c e s  i n  s p r o u t i n g  o f  
g l a d i o l u s  c o rm s .  T h e s e  d a t a  p o i n t  o u t  t h e  f a c t  t h a t  60 d e g r e e s  F . 
and 85 p e r  c e n t  r e l a t i v e  h u m i d i t y  f a i l e d  t o  s i g n i f i c a n t l y  h a s t e n  o r  
d e l a y  t h e  d ay s  t o  s p r o u t i n g  o f  Wood P e c k e r ,  A t l a n t i c ,  L i f e  F la m e ,  and  
Lewen H o r s t  co rm s .
Lewen H o r s t  corm s s t o r e d  a t  60 d e g r e e s  F . a t t a i n e d  s p r o u t s  5 mm. 
i n  l e n g t h  a f t e r  97 m ean d a y s  i n  s t o r a g e ,  com pared  t o  1 0 7 .7 5  d a y s  f o r  
Wood P e c k e r  c o rm s .
S t o r a g e  a t  40  d e g r e e s  F . a n d  85 p e r  c e n t  r e l a t i v e  h u m i d i t y  f o r  
137 d a y s  f a i l e d  t o  i n d u c e  g l a d i o l u s  corms to  s p r o u t .
i
T a b le  LXV p r e s e n t s  t h e  c l o n a l  d i f f e r e n c e s  i n  p l a n t  em erg en c e  and  
b loom  o f  g l a d i o l u s  c o rm s .  T h ese  d a t a  showed t h e r e  were no  t r u e  d i f f e r ­
e n c e s  fo u n d  among L i f e  F lam e, A t l a n t i c ,  Lewen H o r s t  an d  Wood P e c k e r  
corm s i n  t h e  num ber o f  day’s to  50 a n d  100 p e r  c e n t  e m erg en c e  an d  60 p e r  
c e n t  b lo o m .
C lo n a l  d i f f e r e n c e s  i n  t h e  y i e l d  o f  g l a d i o l u s  corm s a r e  r e p r e s e n t e d  
i n  T a b l e  LXVI. Wood P e c k e r  and  L i f e  F lam e corm s w e r e  o b s e r v e d  t o  s i g n i ­
f i c a n t l y  y i e l d  m ore  corm s p e r  2 0 - f o o t  p l o t  com pared  t o  Lewen H o r s t  and  
A t l a n t i c .  Wood P e c k e r  y i e l d e d  2 9 .5  m ean corms p e r .  2 0 - f o o t  p l o t ,  b u t  
was n o t  found  t o  s i g n i f i c a n t l y  o u t y i e l d  L i f e  F la m e .
The e f f e c t  o f  c h e m i c a l  t r e a t m e n t s  on g ro w th  o f  p e c a n  a s  a n  a v e r ­
a g e  o f  c u l t i v a r s  -  D e s i r a b l e ,  M ahan, an d  L ew is a r e  p r e s e n t e d  i n  T a b le  
LXVII. T h e se  d a t a  show t h a t  t h e  d i a m e t e r  o f  p e c a n  t r e e s  s p r a y e d  J u n e  21
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TABLE LXIV
CLONAL DIFFERENCES IN SPROUTING OF GLADIOLUS CORMS -  1966-67
Mean days t o  s p r o u t i n g
Clone 60 d e g r e e s  F. 4 0  d e g re e s  F .X!
Wood P e c k e r 1 0 7 .8  a2J 0 .0 0  a I f
A t l a n t i c 1 0 4 .1  a 0 .0 0  a
L i f e  Flame 1 0 3 .8  a 0 .0 0  a
Lewen H o r s t 9 7 .0  a 0 .0 0  a
_1/ No corm  s t o r e d  a t  40  d e g r e e s  h ad  s p r o u t e d  a f t e r  s t o r a g e  f o r  212 
d a y s .
2 /  Means n o t  h a v in g  a  l e t t e r  I n  common a r e  s t a t i s t i c a l l y  d i f f e r e n t  
a t  t h e  .05 l e v e l  o f  s i g n i f i c a n c e .
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TABLE LXV
CLONAL DIFFERENCES IN PLANT EMERGENCE AND BLOOM 
OF GLADIOLUS CORMS -  1967
C l o n e ^
Mean days  to  p l a n t  
em ergence 
50 p e r  c e n t  100 p e r  c e n t
Mean days to  
60 p e r  c e n t  
bloom
L i f e  Flame 52 a ^ / 56 aV 58
A t l a n t i c 50 a 66 a 58 a
Lewen H o r s t 49 a 54 a 54 a
Wood P e c k e r 54 a 56 a 56 a
X! C lo n es  p l a n t e d  J a n u a r y  26 , 1967.
2/  Means n o t  h a v in g  a  l e t t e r  i n  common a r e  s t a t i s t i c a l l y  d i f f e r e n t  a t  
t h e  .0 5  l e v e l  o f  s i g n i f i c a n c e .
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TABLE LXVI
CLONAL DIFFERENCES IN THE YIELD OF GLADIOLUS CORMS -  1967
C l o n e ^
Mean number o f  corms 
p ro d u c e d /2 0  f t .  p l o t
Wood P e c k e r 2 9 .5  aV
L i f e  Flame 2 7 .5  a
Lewen H o r s t 14 .5  b
A t l a n t i c 11 .5  b
_1 /  Corms w ere  p l a n t e d  J a n u a r y  26, 1967 and h a r v e s t e d  J u l y  27 , 1967. ■
21 Means n o t  h a v in g  a  l e t t e r  i n  common a r e  s t a t i s t i c a l l y  d i f f e r e n t  
a t  th e  .0 5  l e v e l  o f  s i g n i f i c a n c e .
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TABLE LXVII
EFFECT OF CHEMICAL TBEATMENTS ON GROWTH OF PECAN AS AN AVERAGE
OF CULTIVARS - DESIRABLE, MAHAN, AND LEWIS - 1967
T rea tm e n t—^
Mean p e r  c e n t  
d ia m e te r  in c r e a s c f ! /  
J u n e  21 J u l y  21
E t h r e l SOppm . 18 .7 1 6 .9
B-Nine 7 ,500ppm 1 2 .4 6 .0
Emery C-9 3 p e r  c e n t 1 2 .2 1 0 .8
O f f - S h o o t - 0 4  p e r  c e n t 1 6 .7 6 .8
GA lOppm 2 1 .5 1 4 .2
C o n t r o l 1 6 .0 1 2 .3
I f  E t h r e l :  2 - c h lo r o e th a n e  p h o s p h o n ic  a c i d .
B -N ine : S u c c in ic  a c i d  2 ,2 - d i m e t h y l  h y d r a z id e  ( " A l a r ”) .
O ff -S h o o t-O :  M ethy l e s t e r s  o f  f a t t y  a c i d  Cfi -  C19 (Cg 4%, Cn 56%,
C .n 38%, C 2%). 0
1° 12
GA: P o ta s s iu m  s a l t  o f  g i b b e r e l l l c  a c i d .
2 /  p e r  c e n t  i n c r e a s e  from  s p r a y  d a t e  t o  O c to b e r  2 1 ,  1967.
J u n e  21 and J u l y  21 , 1967 i n i t i a l  s p r a y  d a t e s .
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and J u l y  21, 1967 w i th  10 ppm GA i n c r e a s e d ’ 2 1 .5  and 14 .2  p e r  c e n t  com­
p a re d  to  c o n t r o l  t r e e s  t h a t  i n c r e a s e  16 ,0  and 12 .3  p e r  c e n t ,  r e s p e c ­
t i v e l y .
T re a tm e n ts  o f  B-Nine and Emery C-9 r e s u l t e d  in  re d u c ed  growth 
w h i le  no  r e d u c t i o n  was o b se rv ed  from  E t h r e l  and O f f - S h o o t -0 .
T ab le  LXVIII shows t h a t  none o f  th e  c h e m ic a l  t r e a tm e n t s  a p p l i e d  
Ju n e  21 , 1967 c a u s e d  a  g r e a t e r  i n c r e a s e  i n  mean s h o o t  grow th compared 
to  t h e  c o n t r o l  t r e e s .  However, a l l  ch em ica l  a p p l i c a t i o n s  made on J u ly  
21 , 1967 p ro d u ced  g r e a t e r  s h o o t  g row th  compared to  th e  c o n t r o l  t r e e s .
In  1968 t h e  a p p l i c a t i o n  o f  a l l  th e  ch em ica l  t r e a t m e n t s ,  l i s t e d  
i n  T a b le  LXIX, on A p r i l  17 cau se d  a  r e d u c t i o n  i n  t h e  mean p e r  c e n t  d i ­
a m e te r  a s  an a v e r a g e  o f  t h r e e  p e c a n  c u l t i v a r s  com pared to  th e  c o n t r o l  
t r e e s .  T h is  p a t t e r n  d id  n o t  h o ld  t r u e  f o r  t h e  a p p l i c a t i o n s  made on 
May 24 , 1968. The B-Nine and Emery C-9 t r e a t m e n t s  a p p l i e d  May 24 
c au s e d  a  r e d u c t i o n  i n  mean d i a m e te r  g ro w th , com pared to  c o n t r o l  t r e e s .
E f f e c t  o f  c h e m ic a l  t r e a t m e n t s  on grow th  o f  p e c a n  as an a v e r a g e  
o f  c u l t i v a r s  -  D e s i r a b l e ,  Mahan, and Lewis a r e  shown i n  T ab le  LXX. 
These  d a t a  show t h a t  th e  50 ppm E t h r e l  a p p l i c a t i o n  made on A p r i l  17 
re d u c e d  th e  s h o o t  g row th  compared to  th e  E t h r e l  a p p l i c a t i o n  made on 
May 24 , 1968.
Ten ppm GA in c r e a s e d  th e  mean s h o o t  g row th  on b o th  d a t e s ,  com­
p a re d  to  t h e  c o n t r o l  t r e e .
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TABLE LXVIII
EFFECT OF CHEMICAL TREATMENTS ON GROWTH OF PECAN AS AN AVERAGE 
OF CULTIVARS -  DESIRABLE, MAHAN, AND LEWIS -  1967-68
—
_______ Mean s h o o t_l e n g t h —_____
T r e a t m e n t ! /  J u n e  21 J u l y  21
E t h r e l 50ppm 1 9 .1 2 5 .9
B -N in e 7 ,500ppm 1 7 .1 2 4 .1
Emery C-9 3 p e r  c e n t 2 6 .8 2 7 .9
O f f - S h o o t - 0 4 p e r  c e n t 2 6 .2 3 1 .3
GA lOppm 2 4 .9 2 9 .4
C o n t r o l 3 2 .5 2 3 . 1
_!/ E t h r e l :  2 - c h l o r o e t h a n e  p h o s p h o n ic  a c i d .
B - N in e :  S u c c i n i c  a c i d  2 , 2 - d i m e t h y l  h y d r a z i d e  ( " A l a r " )  .
O f f - S h o o t - O :  M e th y l  e s t e r s  o f  f a t t y  a c i d  Cfi -  C (C,. 4%,
C8 56%, C1Q 38%, C12 2%). 12
GA: P o ta s s iu m  s a l t  o f  g i b b e r e l l i c  a c i d .
2J E x p r e s s e d  i n  i n c h e s ,  r e a d i n g s  t a k e n  J a n u a r y  2 3 ,  1968.
J u n e  21 and J u l y  2 1 ,  1967 a r e  s p r a y  d a t e s .
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TABLE LXXX
EFFECT OF CHEMICAL TREATMENTS ON GROWTH OF PECAN AS AN AVERAGE
OF CULTIVARS - DESIRABLE, MAHAN, AND LEWIS - 1968
T r e a tm e n t^ /
Mean p e r  cen t. d ia m e te r i n c r e a s e ! /
A p r i l  17 May 24
E t h r e l 50ppm 4 6 .7 5 1 .5
B -N ine 5 ,  OOOppm 4 7 .9 *4
B-Nine 7,500ppm 5 0 .8 4 1 .0
B-Nine 1 0 ,OOOppm 4 9 .8 -
Emery C-9 3 p e r  c e n t 4 7 .5 3 5 .2
O ff-S h o o t-O 4 p e r  c e n t 4 6 .3 5 1 .1
GA lOppm 4 6 .0 5 4 .9
C o n tro l 5 1 .1 4 6 .9
1 /  E t l i r e l :  2 - c h lo r o e th a n e  p h o sp h o n ic  a c i d .
B -N ine : S u c c in ic  a c i d  2 ,2 - d im e th y l  h y d r a z i d e  ( " A l a r " ) .
O ff -S h o o t-O ;  M ethy l e s t e r s  o f  f a t t y  a c i d  Cg -  C. (Cfi 4%, Cfi 56%, 
C1Q 38%, C12 2%).
GA; P o ta s s iu m  s a l t  o f  g i b b e r e l l i c  a c i d .
2 /  P e r  c e n t  i n c r e a s e  from s p r a y  d a t e  t o  J a n u a r y  23 , 1969.
A p r i l  17 and May 24 , 1968 i n i t i a l  s p r a y  d a t e .
I
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TABLE LXX
EFFECT OF CHEMICAL TREATMENTS ON GROWTH OF PECAN AS AN AVERAGE 
OF CULTIVARS -  DESIRABLE, MAHAN, AND LEWIS -  1968-69
i Mean s h o o t  length^*/
T r e a tm e n t^ /  A p r i l  17 May 24
E t h r e l SOppvt 1 6 .6 2 0 .3
B -N ine 5 , OOOppm 1 8 .8 -
B -N ine 7 ,500ppm 1 7 .8 2 1 .7
B -N ine 1 0 , OOOppm 2 5 .9 M
Emery C-9 3 p e r  c e n t 2 0 .8 2 0 .7
O ff-S h o o t-O 4  p e r  c e n t . 2 5 .3 17 .5
GA lQppm 27 . t 2 0 .5
C o n t r o l 2 0 .9 18 .9
Xj E t h r e l :  2 - c h l o r o e t h a n e  p h o sp h o n ic  a c i d .
B-N ine; S u c c i n i c  a c id  2 ,2 - d im e th y l  h y d r a z i d e  ( " A l a r " ) .
O ff-Shoot-O :- M ethy l e s t e r s  o f  f a t t y  a c i d  C, -  C12 (C,- 4%, CR 56%,
C1(J 38%, C12 2%). o x o  o
GA: P o ta s s iu m  s a l t  o f  g i b b e r e l l i c  a c i d .
2J  E x p re s se d  i n  i n c h e s ,  r e a d i n g  ta k e n  J a n u a r y  23 , 1969.
A p r i l  17 and May 24, 1968 a r e  s p ra y  d a t e s .
DISCUSSION
In  d i s c u s s i n g  t h e  r e s t  p e r io d  o f  h o r t i c u l t u r a l  p l a n t s ,  th e  f i r s t  
d i f f i c u l t y  i s  to  d e f i n e  t h e  c o n d i t i o n .  I t  h a s  b een  common to  r e g a r d  a 
bud a s  b e in g  in  t h e  r e s t i n g  s t a g e  i f  i t  does  n o t  s t a r t  g row th  immedi­
a t e l y  when p l a c e d  u n d e r  f a v o r a b l e  e n v i ro n m e n ta l  c o n d i t i o n s .  However, 
su ch  a  d e f i n i t i o n  i g n o r e s  t h e  c i r c u m s ta n c e  u n d e r  w h ich  buds a r e  n o t  
g ro w in g  b e c a u s e - o f  a d v e r s e  c o n d i t i o n s ,  such  as  low te m p e r a tu r e .  I f  
su ch  a  bud i s  p la c e d  a t  h i g h e r  t e m p e r a tu r e  and s t a r t s  grow th a f t e r  no 
l a p s e  o f  t im e ,  th e  i n f l u e n c e  i s  t h a t  a t  low t e m p e r a t u r e s  i t  had  been  
i n  a  do rm an t s t a t e ,  and i t s  l a c k  o f  g ro w th  was n o t  a s s o c i a t e d  w i th  t h e  
t r u e  r e s t  p e r i o d .
The r e s t  p e r i o d ,  a c c o r d in g  t o  E m ils s o n  ( 4 5 ) ,  i s  t h a t  p e r io d  im­
m e d i a t e l y  f o l l o w i n g  h a r v e s t  d u r in g  w h ich  p o t a t o  t u b e r s  w i l l  n o t  s p r o u t  
even  u n d e r  o p t im a l  e x t e r n a l  c o n d i t i o n s .  He s t a t e d  t h a t  dormancy i s  t h a t  
p e r i o d  d u r in g  w hich  th e  t u b e r  may be  s t o r e d  a t  some t e m p e r a tu r e  s u b o p t i -  
m al f o r  s p r o u t i n g  w i t h o u t  b e g in n in g  t o  s p r o u t  o r  b reakdow n p h y s i o l o g i ­
c a l l y .
The r e s t  p e r i o d  o f  17 p o t a to  c l o n e s  v a r i e d  from  4 7 .7  days f o r  t h e  
c lo n e  L52-149 to  7 9 .3  days  f o r  c lo n e  L 2 1 -2 6 . C lo n a l  d i f f e r e n c e s  were 
a l s o  found to  e x i s t  among 8 p o ta to  c l o n e s  i n  1968. I n  t h i s  s tu d y  th e  
c lo n e  L21-26 a g a in  e x h i b i t e d  th e  g r e a t e s t  d e la y  i n  s p r o u t i n g .  I n  t h e s e  
s t u d i e s  th e  r e s t  p e r i o d  was c o n s id e r e d  b ro k e n  when t u b e r  s p r o u ts  a t t a i n e d  
a  l e n g t h  o f  5 mm. i n  s t o r a g e .  The r e s t  p e r i o d  was c o n s id e r e d  to  have
begun  when t h e  t u b e r s  w ere  removed from  t h e  p l a n t .
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The r e s u l t s  o b ta in e d  i n  t h e s e  s t u d i e s  c o r re sp o n d e d  to  th o s e  o f  
D y k s t r a  and R eid  (4 3 ) ,  who s t a t e d  t h a t ,  o r d i n a r i l y ,  p o t a t o  t u b e r s  r e ­
main from 8 to  10 weeks i n  a  r e s t i n g  s t a g e  f o l l o w in g  h a r v e s t .  The 
f i n d i n g s  a l s o  c o r re sp o n d e d  to  th o s e  o f  S t u a r t  and M i l s t e a d  (129) who 
s t a t e d  t h a t  n o rm a l ly  t h e  r e s t  p e r i o d  o f  p o t a t o  t u b e r s  i s  a p p ro x im a te ly  
from  60 to  90 d a y s ,  d ep en d in g  on th e  v a r i e t y  and  th e  d e g re e  o f  t u b e r  
m a t u r i t y  a t  h a r v e s t .  O th e r  r e s e a r c h e r s  (4 3 ,  150) a r e  i n  ag reem en t 
w i th  t h e s e  f i n d i n g s .
T rue  c l o n a l  d i f f e r e n c e s  i n  p l a n t  em ergence w ere  found among 37 
p o t a t o  c lo n e s  s t o r e d  f o r  25 days a t  40 d e g re e s  F. p r i o r  to  c u t t i n g  and 
p l a n t i n g  i n  t h e  g re e n h o u s e .  The p l a n t  em ergence o f  t h e s e  dorm ant c lo n e s  
v a r i e d  from  107 .7  days  f o r  th e  c lo n e  L S I - 136 to  3 5 .3  days f o r  L 5 1 -2 .
C lo n a l  d i f f e r e n c e s  i n  p e r  c e n t  w e ig h t  l o s s  w ere  found among 17 
c lo n e s  s t o r e d  a t  60 d e g re e s  F. However, no t r u e  w e ig h t  lo s s  d i f f e r ­
en ces  w ere  found  among e i g h t  p o t a t o  c lo n e s  s t o r e d  a t  68 d e g re e s  F.
S tu d i e s  made on c o rn s  o f  f o u r  g l a d i o l u s  c u l t i v a r s  s t o r e d  a t  40 
and  60 d e g re e s  F . r e v e a l e d  no t r u e  c l o n a l  d i f f e r e n c e  i n  r e s t  p e r i o d .  
S to r a g e  a t  40 d e g re e s  F. f o r  137 days f a i l e d  to  in d u c e  s p r o u t in g  i n
t
th e  f o u r  g l a d i o l u s  c u l t i v a r s .  These  r e s u l t s  a g re e d  w i th  Denny ( 3 5 ) ,  
who h e l d  corms o f  s e v e r a l  g l a d i o l u s  c u l t i v a r s  in  a  dorm ant c o n d i t i o n  
f o r  6 m onths a f t e r  h a r v e s t .  Denny (33) r e p o r t e d  t h a t  th e  l e n g th  o f  
r e s t  p e r i o d  f o r  g l a d i o l u s  corms v a r i e d  w i th  d i f f e r e n t  v a r i e t i e s  b u t  
n o rm a l ly  l a s t e d  two o r  t h r e e  m o n th s .
No c l o n a l  d i f f e r e n c e s  i n  p e r  c e n t  p l a n t  em ergence and y i e l d  o f  
b lo s so m s  o f  g l a d i o l u s  corms o c c u r r e d  i n  th e  f i e l d .  However, t r u e
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c i o n a  1 d i f f e r e n c e s  w ere  fo u n d  to  e x i s t  i n  th e  y i e l d s  o f  g l a d i o l u s  
c l o n e s .  G l a d i o l u s  corms e x h i b i t e d  a  s i g n i f i c a n t  c l o n a l  d i f f e r e n c e  i n  
p e r  c e n t  w e ig h t  l o s s  a t  60 d e g r e e s  F. H ow ever, no  su ch  c l o n a l  d i f f e r ­
e n c e  was o b s e r v e d  a t  40  d e g r e e s  F.
The m ean d ay s  to  s p r o u t i n g  o f  Red LaSoda t u b e r s  h a r v e s t e d  a t  
w e e k ly  i n t e r v a l s  o v e r  a  16 week p e r i o d  and  s t o r e d  a t  68 d e g r e e s  F. 
r a n g e d  from  1 0 2 .3  to  4 . 8  d a y s .  T h ese  f i n d i n g s  a r e  i n  a g r e e m e n t  w i t h  
t h o s e  o f  D a v id s o n  ( 2 8 ) .  He o b s e r v e d  t h a t  t h e  d e g r e e  o f  m a t u r i t y  a f ­
f e c t e d  t h e  l e n g t h  o f  p e r i o d  t o  v i s i b l e  s p r o u t i n g ,  w i t h  im m a tu re  t u b e r s  
r e q u i r i n g  a  l o n g e r  s t o r a g e  p e r i o d  to  s p r o u t  u n d e r  a l l  s t o r a g e  c o n d i ­
t i o n s .  S t u a r t  and  M i l s t e a d  (132) a l s o  a g r e e  w i t h  t h e s e  r e s u l t s ,  how­
e v e r  E m i l s s o n  (4 5 )  d e c l a r e d  t h a t  t h e  l e n g t h  o f  r e s t  p e r i o d  w as a  c l o n a l  
c h a r a c t e r i s t i c  r e l a t i v e l y  i n d e p e n d e n t  f ro m  c u l t u r a l  c o n d i t i o n s .
W e ig h t  l o s s  was f o u n d  t o  b e  s i g n i f i c a n t l y  a f f e c t e d  by  h a r v e s t  
d a t e .  I n  g e n e r a l ,  t h e  l o n g e r  th e  g ro w in g  s e a s o n ,  t h e  l e s s  p e r  c e n t  
w e ig h t  l o s s .
The d r y  m a t t e r  c o n t e n t  o f  s i x  p o t a t o  c l o n e s  was fo u n d  t o  be  t h e  
h i g h e s t  i n  t h e  s tem  r e g i o n  a s  an a v e r a g e  o f  a l l  sam p le  d a t e s .  T h i s  o b ­
s e r v a t i o n  a g r e e s  w i th  B a i j a l  and  Van V l i e t  ( 4 ) .  They d e c l a r e d  t h a t  t h e  
a t t a c h m e n t  o r  h e e l  end o f  t h e  t u b e r  i s  known to  g e n e r a l l y  h a v e  a  h i g h e r  
d ry  m a t t e r  c o n t e n t  d u r i n g  t h e  d o rm a n t  p e r i o d  t h a n  t h e  d i s t a l  o r  r o s e  
end  o f  t h e  t u b e r .
A d e f i n i t e  c l o n a l  d i f f e r e n c e  i n  t h e  d r y  m a t t e r  c o n t e n t  o f  th e  
s tem  r e g i o n  was m e a s u re d .  T h e re  was a l s o  c l o n a l  d i f f e r e n c e s  i n  t h e  d r y  
m a t t e r  c o n t e n t  o f  t h e  m i d - r e g i o n  a s  an  a v e r a g e  o f  a l l  s a m p le  d a t e s .
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Seed p i e c e s  o f  n o n -d o r m a n t  L a C h ip p e r  and  Red L aSoda  t u b e r s  u s e d  
i n  a  s t o r a g e  s t u d y  i n v o l v i n g  18 c h e m ic a l  t r e a t m e n t s ,  r e v e a l e d  t h a t  n o n e  
o f  th e  t r e a t m e n t s  w ere  e f f e c t i v e  i n  p r o m o t in g  s p r o u t i n g  o r  r e d u c i n g  t h e  
p e r  c e n t  w e ig h t  l o s s .  H ow ever , Weedone an d  CIPC s i g n i f i c a n t l y  d e l a y e d  
s p r o u t i n g  o f  Red LaSoda and  L a C h ip p e r  t u b e r s .  T hese  r e s u l t s  a g r e e  w i t h  
J o n e s '  and  M i l l e r ' s  (82 ) f i n d i n g s  w i t h  CIPC.
T h ese  same 18 c h e m ic a l  t r e a t m e n t s  w h ic h  w ere  u s e d  i n  t h e  s t o r a g e  
s t u d y  w ere  u s e d  i n  a  f i e l d  e x p e r i m e n t .  A g a in ,  n o n -d o r m a n t  s e e d  p i e c e s  
o f  Red LaSoda a n d  L a C h ip p e r  w e re  u s e d .  P l a n t  em erg en ce  o f  Red LaSoda 
was n o t  a f f e c t e d  b y  t r e a t m e n t .  A l th o u g h  L a C h ip p e r  s e e d  p i e c e s  showed 
t r u e  em erg en ce  d i f f e r e n c e s  among 18 t r e a t m e n t s ,  no  c h e m i c a l  t r e a t m e n t  
was s i g n i f i c a n t l y  b e t t e r  t h a n  t h e  c o n t r o l .
I t  was o f  i n t e r e s t  to  n o t e  t h a t  t h e  y i e l d s  o f  Red LaSoda and  
L a C h ip p e r  i n  t h i s  f i e l d  t e s t  w e re  n o t  s t a t i s t i c a l l y  a f f e c t e d  b y  t r e a t ­
m e n t  w i th  g i b b e r e l l i c  a c i d ,  co m pared  t o  t h e  c o n t r o l .  T h e s e  r e s u l t s  
a g r e e  w i t h  t h e  f i n d i n g s  o f  S m e l t z e r  and MacKay ( 1 2 1 ) ,  who r e p o r t e d  
f ro m  t h r e e  y e a r s '  r e s u l t s  t h a t  g i b b e r e l l i c  a c i d  t r e a t m e n t s  h ad  no  e f f e c t  
on  t u b e r  y i e l d .  H ow ever, t h e y  o b t a i n e d  a  s i g n i f i c a n t  r e d u c t i o n  i n  mean 
t u b e r  s i z e .  I n  t h i s  s tu d y  no  t u b e r  s i z e  m e a s u re m e n ts  w e re  t a k e n .
S c r e e n i n g  s t u d i e s  made i n  s t o r a g e  a t  68 d e g r e e s  F .  i n v o l v i n g  
34  t r e a t m e n t s  r e v e a l e d  t h a t ,  i n  g e n e r a l ,  a n  a d d i t i o n a l  d i p p i n g  i n  3 ppm 
GA h a s t e n e d  s p r o u t i n g .  D orm ant Red LaSoda s e e d  p i e c e s  i n s t a n t l y  d ip p e d  
i n  3 ppm GA w e re  in d u c e d  to  s p r o u t  i n  2 2 .5  d a y s .  T h e s e  f i n d i n g s  c o r r e s ­
p o n d ed  w i t h  t h o s e  o f  Guzman ( 5 9 ) ,  who i n  1963 c a l c u l a t e d  a  s i g n i f i c a n t  
i n c r e a s e  i n  s p r o u t i n g  o f  Red LaSoda t u b e r s  a t  l e v e l s  o f  2 a n d  3 ppm 
g i b b e r e l l i c  a c i d .
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The g re e n h o u se  em ergence o f  t r e a t e d  Red LaSoda s e e d  p i e c e s  f o l ­
lowed th e  same t r e n d  a s  t h e  s p r o u t i n g  s tu d y  a t  68 d e g re e s  F. In  g e n e r a l ,  
a l l  t r e a tm e n t s  r e c e i v i n g  an  a d d i t i o n a l  d i p p i n g  i n  3 ppm GA emerged and 
s p ro u te d  f a s t e r .
I n  a n o t h e r  c h em ica l  s c r e e n in g  s tu d y  dorm ant Red LaSoda tu b e r s  
t r e a t e d  w i th  3 ppm GA d i d  n o t  s p r o u t  f a s t e r  th a n  th e  c o n t r o l  i n  68 d e ­
g r e e s  F. s t o r a g e .  These r e s u l t s  do n o t  a g r e e  w i th  th e  f i n d i n g s  o f  
Guzman ( 5 9 ) ,  who found 2 and 3 ppm g i b b e r e l l i c  a c i d  to  h a s t e n  th e  
s p r o u t i n g  o f  Red LaSoda t u b e r s .
Weedone was o b s e rv e d  to  g e n e r a l l y  d e l a y  t u b e r  s p r o u t i n g .  How­
e v e r ,  Red LaSoda tu b e r s  t r e a t e d  im m e d ia te ly  a f t e r  h a r v e s t  w ith  TJeed o n e  
and CIPC r e v e a l e d  no t r u e  d i f f e r e n c e s  i n  th e  p e r  c e n t  w e ig h t  l o s s  and 
number o f  day s  t o  s p r o u t i n g .  These r e s u l t s  a r e  i n  ag reem en t w i th  J o n e s "  
and  M i l l e r ' s  (82) f i n d i n g s  w i th  CIPC.
In  1968 , th e  y i e l d  and p l a n t  em ergence  o f  n o n -d o rm an t Red LaSoda 
s e e d  p i e c e s  a s  a f f e c t e d  by  42 t r e a tm e n t s  was v e ry  e r r a t i c .  A lthough  
th e  g i b b e r e l l i c  a c id  t r e a t e d  t u b e r s  y i e l d e d  3 .0 3  p o u n d s ,  t h i s  was n o t  
s i g n i f i c a n t l y  b e t t e r  th a n  th e  c o n t r o l .  The r e s u l t s  i n  t h i s  s tu d y  a g re e d  
w i th  th e  f i n d i n g s  o f  S m e l tz e r  and MacKay ( 1 2 1 ) .  These w o rk e rs  found 
t h a t  g i b b e r e l l i c  a c id  had  no  e f f e c t  on t u b e r  y i e l d .
The p l a n t  v i g o r  r a t i n g s  o f  c u t  Red LaSoda tu b e r s  showed t h a t  s ee d  
p i e c e s  d ip p e d  i n  g i b b e r e l l i c  a c id  p l u s  3 ppm GA w ere  s i g n i f i c a n t l y  more 
v ig o ro u s  th a n  t h e  c o n t r o l  p l a n t s .
I t  i s  a  w e l l  known f a c t  t h a t  g i b b e r e l l i c  a c i d  p rom otes  v i g o r  and 
many o t h e r  g row th  r e g u l a t o r s  r e t a r d  v i g o r .  An example o f  t h i s  i s  th e
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p u b l i s h e d  o b s e r v a t i o n  made by F r i e s e n  and Howat (49) u s i n g  0 .2 5  and 
0 .5  p e r  c e n t  m a le ic  h y d r a z id e .  They r e p o r t e d  t h a t  b o th  t r e a tm e n t s  
caused  p l a n t s  to  be  g r e a t l y  r e d u c e d  in  s i z e .
N o r th e rn  grown se e d  p o t a t o e s  o f  Red LaSoda and L aC h ipper  s t o r e d  
f o r  5 m onths a t  40 d e g r e e s  F .  w ere  found to  o u t - y i e l d  s o u th e r n  grown 
t u b e r s .  T hese  f i n d i n g s  a r e  i n  ag reem en t w i th  Kimbrough ( 8 9 ) ,  who 
found  t h a t  L o u i s ia n a  s p r i n g  grown tu b e r s  d id  n o t  p roduce  a s  h ig h  a 
y i e l d  a s  n o r t h e r n  grown s ee d  p o t a t o e s .
T rue  d i f f e r e n c e s  r e s u l t i n g  from th e  a p p l i c a t i o n  o f  s y s te m ic  i n ­
s e c t i c i d e s  w ere n o te d  i n  t h e  mean days  to  s p r o u t i n g  o f  Red LaSoda and 
L aC hipper t u b e r s  a s  an a v e r a g e  o f  a l l  Temik t r e a t m e n t s .  I t  i s  c o n c lu d ed  
t h a t  t h i s  d i f f e r e n c e  i n  s p r o u t i n g  was due to  a  c l o n a l  d i f f e r e n c e  and n o t  
in d u ced  by th e  s y s te m ic  i n s e c t i c i d e s .  None o f  t h e  sy s te m ic  i n s e c t i c i d e  
t r e a tm e n t s  a f f e c t e d  t u b e r  w e ig h t  l o s s  a f t e r  113 day s  s t o r a g e  a t  68 d e ­
g r e e s  F. and  85 p e r  c e n t  r e l a t i v e  h u m id i ty .
The s p r o u t i n g  and w e ig h t  l o s s  o f  Red LaSoda tu b e r s  a s  a f f e c t e d  
by  f e r t i l i z e r  t r e a t m e n t s  w ere  fo u n d  to  be v e r y  e r r a t i c  and no r e l a t i o n ­
s h ip s  w ere  found to  e x i s t  b e tw een  f e r t i l i z e r  t r e a t m e n t s ,  mean days  to  
s p r o u t i n g ,  and p e r  c e n t  w e ig h t  l o s s .
T h ree  p l a n t i n g  d a t e s  and  p l a n t  s p a c in g s  w e re  found t o  hav e  no 
s t a t i s t i c a l  e f f e c t  on th e  p e r  c e n t  w e ig h t  l o s s  o f  Red LaSoda tu b e r s  
s t o r e d  f o r  113 d a y s .  However, t u b e r s  o b ta in e d '  from  th e  J a n u a r y  24 
p l a n t i n g  s p r o u te d  f a s t e r  th a n  t u b e r s  h a r v e s t e d  from  th e  F e b ru a ry  14 
and March 13 p l a n t i n g s .
173
S in c e  t h e  h a r v e s t  d a t e  f o r  a l l  t h r e e  p l a n t i n g  d a t e s  w ere  th e  
sam e, t u b e r  m a t u r i t y  can  e x p l a i n  t h e s e  r e s u l t s .  O th e r  w o rk e r s  (28 , 111 , 
149) found e s s e n t i a l l y  t h e  same t h i n g .  A c c o rd in g  to  D a v id so n  (28) and 
W r ig h t  and P e a co o k  ( 1 4 9 ) ,  t h e  d e g re e  o f  m a t u r i t y  a f f e c t s  t h e  l e n g t h  o f  
p e r i o d  r e q u i r e d  t o  b r e a k  t h e  r e s t  p e r i o d ,  im m ature  t u b e r s  r e q u i r i n g  a 
l o n g e r  p e r i o d  o f  s t o r a g e  to  b r e a k  th e  r e s t  p e r i o d  u n d e r  a l l  s t o r a g e  
c o n d i t i o n s .  R osa  (111) fo u n d  t h a t  w i t h  t h e  v a r i e t i e s  W h ite  R ose , Id a h o  
R u r a l ,  and I r i s h  C o b b le r ,  t h e  more im m atu re  a  t u b e r  was when d u g ,  th e  
l o n g e r  would b e  th e  p e r i o d  o f  tim e  r e q u i r e d  t o  b r e a k  t h e  r e s t  p e r i o d .
The 6 i n c h  p l a n t  s p a c in g s  p ro d u c e d  t u b e r s  t h a t  s p r o u t e d  f a s t e r  
t h a n  12 o r  18 in c h  s p a c in g s  a s  an  a v e r a g e  o f  a l l  p l a n t i n g  d a t e s .  T h is  
c a n  b e  e x p l a i n e d  on t h e  b a s i s  t h a t  t h e  6 in c h  p l a n t  s p a c i n g  r e s u l t e d  
i n  a  s t r e s s  t h a t  h a s t e n e d  p l a n t  m a t u r i t y .  I f  t h i s  b e  t h e  c a s e ,  th e n  
an y  t r e a t m e n t  o r  c o n d i t i o n  t h a t  e n h a n c e s  t u b e r  m a t u r i t y  w ou ld  tend, to  
s h o r t e n  t h e  r e s t  p e r i o d .
C h lo ro g e n ic  a c i d  h a s  b e e n  shown t o  be  t h e  p r i n c i p a l  p h e n o l i c  
compound i n  p o t a t o e s  (1 9 ,  6 0 ,  7 5 ) .
P r e l i m i n a r y  e x t r a c t i o n  r e s u l t s  w ere  i n  a g re e m e n t  w i t h  Hasegawa 
e t  a l . ( 6 2 ) .  T h e se  w o rk e r s  found  t h a t  i n  a  95 p e r  c e n t  e t h y l  a l c o h o l  
e x t r a c t  c h l o r o g e n i c  a c i d  h a d  an  a b s o r p t i o n  s p e c t ru m  o f  330 mu. In  
a c c o r d a n c e  w i t h  U r i t a n i  a n d  Miyano (1 4 2 )  a l l  t h e  a b s o r p t i o n  a t  330 mu 
was assum ed t o  b e  c h l o r o g e n i c  a c i d ,  ev en  th o u g h  i t  i s  r e a l i z e d  t h a t  th e  
i s o m e r s  o f  c h lo ro g en ic  a c i d  and  a l s o  c a f f e r i c  a c i d  h a v e  i d e n t i c a l  a b s o r p ­
t i o n  s p e c t r a .
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The c h lo ro g e n ic  a c i d  c o n te n t  o f  tu b e r s  fro m  two n o r t h e r n  grown 
p o t a t o  c lo n e s  in c r e a s e d  d u r in g  s t o r a g e  a t  68 d e g r e e s  F. However, t h e r e  
was no c l o n a l  d i f f e r e n c e  i n  c h lo r o g e n ic  a c id  c o n t e n t .
These r e s u l t s  a g r e e  w ith  C r a f t  _ejt _ali. ( 2 5 ) ,  who showed t h a t  th e  
t o t a l  p h e n o l i c  c o n te n t  i n  two v a r i e t i e s  o f  p o t a t o e s ,  R u s s e t  R u ra l  and 
K ennebec, d id  n o t  change s i g n i f i c a n t l y  d u r in g  5 m onths  o f  s t o r a g e  a t  
40 hnd 55 d e g re e s  F . o r  3 months a t  32 d e g re e s  F .
However, i n  a n o t h e r  e x p e r im en t  co n d u c ted  i n  th e  s p r i n g  o f  1968, 
a  t r u e  c l o n a l  d i f f e r e n c e  i n  th e  c h l o r o g e n i c  a c i d  c o n t e n t  was found to  
e x i s t  among 4 c lo n e s  a s  an  av e rag e  o f  a l l  sam ple d a t e s .  T h i s  s tu d y  
a l s o  showed t h a t  L aC h ip p e r  t u b e r s ,  w h ich  s p r o u te d  i n  few er day s  th an  
Red LaSoda, c o n ta in e d  s t a t i s t i c a l l y  l e s s  endogenous c h lo r o g e n ic  a c id  
a s  an a v e ra g e  o f  a l l  sam p le  d a t e s .  As an  a v e ra g e  o f  p o t a t o  c l o n e s ,  i t  
was found t h a t  th e  endogenous  c h l o r o g e n ic  a c id  c o n t e n t  d id  n o t  change 
s i g n i f i c a n t l y  f o r  4 w eeks i n  s t o r a g e ,  a f t e r  w hich  i t  i n c r e a s e d  th ro u g h  
t h e  f i n a l  e x t r a c t i o n  d a t e .
Hasegawa _et a l .  (6 2 )  p o s t u l a t e d  t h a t  th e  i n c r e a s e  i n  c h lo r o g e n ic  
a c i d  d u r in g  c o ld  s t o r a g e  i s  due to  t h e  a c c u m u la t io n  o f  s u g a r s .  In  
s t u d y i n g  c h lo r o g e n ic  a c i d  s y n t h e s i s ,  Z ucke r  and Levy (151) found t h a t  
g lu c o s e  was one o f  th e  s u b s ta n c e s  w h ich  s t i m u l a t e d  c h lo r o g e n ic  a c id  
s y n t h e s i s  i n  p o t a t o  s l i c e s .  F r u c to s e  an d  s u c r o s e  w ere  a l s o  v e r y  e f f e c ­
t i v e  s u b s t r a t e s  f o r  t h e  s y n t h e s i s  o f  c h lo r o g e n ic  a c i d .
These  re c o rd e d  o b s e r v a t i o n s  a s  x^ell as  many o b s e r v a t i o n s  showing 
t h a t  s u g a r s  a ccu m u la te  i n  p o t a t o  t u b e r s  d u r in g  s t o r a g e  can c e r t a i n l y  
e x p l a i n  c l o n a l  d i f f e r e n c e s  i n  c h lo r o g e n ic  a c id  a c c u m u la t io n .
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The c h l o r o g e n ic  a c i d  c o n t e n t  o f  Red LaSoda t u b e r s  d ip p ed  i n  5 
and 10 ppm GA was v e r y  e r r a t i c .  However, g i b b e r e l l i c  a c i d  a p p l ie d  
a t  a c o n c e n t r a t i o n  o f  t h r e e  ppm was e f f e c t i v e  in  i n c r e a s i n g  th e  en -  
dogenous c h lo r o g e n ic  a c i d  c o n te n t  o f  L aC hipper t u b e r s . .  S in c e  g i b ­
b e r e l l i c  a f f e c t s  v a r i e t i e s  d i f f e r e n t l y  i n  many p l a n t  r e s p o n s e s ,  i t  
i s  p o s s i b l e  t h a t  i t  c au se d  a  g r e a t e r  a c c u m u la t io n  o f  s u g a r  i n  t h i s  
c lo n e  and th u s  s t i m u l a t e d  a c i d  s y n t h e s i s .
True  d i f f e r e n c e s  w ere  found a t  h a r v e s t  i n  th e  c h lo r o g e n ic  a c id  
c o n te n t  o f  Red LaSoda t u b e r s  grown from seed  p i e c e s  r e c e i v i n g  42 t r e a t ­
m en ts  .
T h ree  unknown o r g a n ic  com pound(s) w ere  m easu red  a t  wave l e n g th s  
o f  285, 222 , and 212 mu i n  95 p e r  c e n t  e x t r a c t s  o f  p o t a t o  t u b e r s .  
B r a d f i e l d  and Penney (11) showed t h a t  th e  a b s o r p t i o n  f o r  t h e  c a t e c h i n s ,  
g a l l o c a t e c h i n s  and c a t e c h i n g a l l a t e s  o c c u r re d  i n  e th a n o l  e x t r a c t s .  Un­
known number one and  two m easu red  a t  o p t i c a l  d e n s i t i e s  o f  285 and 212 
mu, r e s p e c t i v e l y ,  o c c u r r e d  in  a l l  95 p e r  c e n t  e t h y l  a l c o h o l  e x t r a c t i o n s  
o f  p o t a t o  t u b e r s .
E t h y l  a l c o h o l  e x t r a c t s  o f  Red LaSoda and L aC h ipper  tu b e r s  showed, 
i n  g e n e r a l ,  t h a t  an  i n c r e a s e  i n  t h e  c o n c e n t r a t i o n s  o f  unknowns number 
one and number two o c c u r r e d  d u r in g  r e s t  p e r i o d .  A p a r a l l e l  was ob­
s e r v e d  t o  o c c u r  b e tw ee n  unknowns one  and two, t h a t  i s ,  a s  t h e  unknown ■ 
compound(s) number one (285 mu) i n c r e a s e d  o r  d e c r e a s e d  i n  q u a n t i t y ,  
t h e r e  was a  c o r r e s p o n d in g  i n c r e a s e  o r  d e c r e a s e  o b s e r v e d  i n  unknown com­
pound (s )  number two (212 mu) .
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The unknown o r g a n i c  com pound(s)  m e a s u re d  a t  222 mu was o n l y  
fo u n d  to  o c c u r  on two e x t r a c t i o n  d a t e s  an d  n o  e x p l a n a t i o n  c an  b e  g iv e n  
f o r  i t s  o c c u r r e n c e .
The o p t i c a l  d e n s i t i e s  o f  h e x a n e  e x t r a c t s  from  Red L aS o d a , L a C h ip p e r ,  
L 2 1 -2 6 ,  and  L 22-112  t u b e r s  m e a su re d  a t  2 8 0 ,  2 5 0 ,  and 212 mu w e re  v e r y  
e r r a t i c .  No t r e n d s  w e re  e s t a b l i s h e d  among t h e s e  unknown o r g a n i c  com­
pound ( s ) .  None o f  t h e  s u b s t a n c e s  w hose  a b s o r p t i o n  s p e c t r a  w e re  fo u n d  i n  
t h e  h e x a n e  e x t r a c t s  w e re  d e f i n i t e l y  i d e n t i f i e d .  H ow ever, t h e  com pound(s )  
m e a s u re d  a t  280 and 250 mu a r e  b e l i e v e d  b y  t h e  a u t h o r  to  b e  a  c o m b in a t io n  
o f  f a t t y  a c i d s .  T h i s  i s  i n  a c c o r d a n c e  w i t h  C o t r u f o  an d  L u n s e t t e r  (2 2 )  
who found  a  s i g n i f i c a n t  i n c r e a s e  i n  f a t t y  a c i d s  d u r i n g  s t o r a g e  from  
November t o  J a n u a r y  and  n o t e d  t h a t  a t  t h i s  t im e  t h e  b r e a k  i n  r e s t  p e r i o d  
o f  p o t a t o  t u b e r s  o f t e n  o c c u r s .
C lo n a l  d i f f e r e n c e s  i n  r e s p i r a t o r y  r a t e s  w ere  n o t  fo u n d  to  e x i s t  
d u r i n g  t h e  r e s t  p e r i o d  o f  Red L aS o d a , L a C h ip p e r ,  L 2 1 -2 6 ,  and  L 22-112  
t u b e r s .  T h e se  r e s u l t s  do n o t  a g r e e  w i t h  S m i th  ( 1 2 2 ) ,  who showed t h a t  
W h ite  Rose t u b e r s  h ad  t h e  s h o r t e s t  r e s t  p e r i o d  and  h i g h e s t  r a t e  o f  r e s ­
p i r a t i o n  f o l l o w e d  by  E a r l y  O hio w i t h  B l i s s  T r ium ph  and I r i s h  C o b b le r  
h a v i n g  t h e  l o n g e s t  r e s t  p e r i o d  a n d  l o w e s t  r a t e s  o f  r e s p i r a t i o n .  He 
showed a  d i r e c t  r e l a t i o n s h i p  b e tw e e n  t h e  r e s p i r a t i o n  r a t e  o f  f o u r  p o t a t o  
v a r i e t i e s  and  l e n g t h  o f  t h e i r  r e s t  p e r i o d .
A t h a r v e s t  t h e  r e s p i r a t i o n  r a t e  a s  an  a v e r a g e  o f  Red L a S o d a ,  L a ­
C h ip p e r ,  L 2 1 -2 6 ,  and  L 22-112  t u b e r s  was s i g n i f i c a n t l y  h i g h e r  t h a n  a n y  
o t h e r  s a m p l in g  d a t e .  T h e s e  d a t a  a r e  i n  a g r e e m e n t  w i t h  t h e  f i n d i n g s  o f  
Tagawa and  Okazawa ( 1 3 4 ) ,  who r e p o r t e d  t h a t  t h e  r e s p i r a t o r y  r a t e  o f
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p o t a t o  t i s s u e  g r a d u a l l y  d e c l i n e d  d u r i n g  th e  r e s t  p e r i o d .  B u r to n  (1 5 )  
a l s o  fo u n d  t h a t  t h e  r e s p i r a t i o n  o f  f r e s h l y  h a r v e s t e d  t u b e r s  p ro d u c e d  
c a r b o n  d i o x i d e  a t  a  much h i g h e r  r a t e .  He fo u n d  t h i s  was e s p e c i a l l y  
t r u e  f o r  im m atu re  t u b e r s  com pared  t o  m a tu r e  t u b e r s .
T ru e  c l o n a l  d i f f e r e n c e s  w e re  n o t  fo u n d  i n  pH. H ow ever, t h e  
a v e r a g e  pH ra n g e d  f ro m  6 .0 7  t o  6 .1 7  f o r  Red L aS oda , L a C h ip p e r ,  L 2 1 -2 6 ,  
a n d  L 22-112  t u b e r s .  T h e se  r e s u l t s  a r e  i n  a g re e m e n t  w i t h  B u r to n  ( 1 4 ) ,  
who fo u n d  t h e  pH o f  p o t a t o  t u b e r s  u s u a l l y  l i e s  b e tw e e n  pH 5 . 6  and  6 . 2 .
The q u e s t i o n  o f  w h e th e r  e n d o g en o u s  g i b b e r e l l i n s  p a r t i c i p a t e d  i n  
c o n t r o l l i n g  t h e  r e s t  p e r i o d  a r o s e  f ro m  t h e  o b s e r v a t i o n  t h a t  g i b b e r e l l i c  
a c i d  h a s t e n e d  p o t a t o  s p r o u t i n g .  S m ith  an d  R a p p a p o r t  (124 )  s t a t e d  t h a t  
dorm ancy  may b e  a s s o c i a t e d  w i t h  a  low g i b b e r e l l i n  c o n t e n t  i n  s e e d s  and  
t u b e r s ,  and  th e  n a t u r a l  g i b b e r e l l i n  c o n t e n t  r i s e s  w i t h  em ergence  from  
t h e  d o rm a n t  c o n d i t i o n .
Red LaSoda a n d  L a C h ip p e r  t u b e r s  d ip p e d  i n  3 ppm GA, 1 ,0 0 0  ppm 
c h l o r o g e n i c  a c i d  an d  w a t e r  c o n t a i n e d  t h e  l e a s t  am ounts  o f  g i b b e r e l l i n s  
on  t h e  f i r s t  s a m p le  d a t e ,  r e g a r d l e s s  o f  t h e  t r e a t m e n t .
Even th o u g h  t h e  am oun ts  o f  g i b b e r e l l i c  a c i d  m e a s u re d  d u r i n g  s t o r ­
a g e  f l u c t u a t e d ,  i n  g e n e r a l ,  i t  i s  o b v io u s  t h a t  t h e r e  was a n  i n c r e a s e  i n  
g i b b e r e l l i n s  o f  b o t h  c l o n e s  a s  t h e i r  r e s t  p e r i o d  becam e s a t i s f i e d .
I n  a n o t h e r  s t u d y ,  Red L aS o d a , L a C h ip p e r ,  and  L 22-112  t u b e r s  w e re  
fo u n d  to  c o n t a i n  a  lo w e r  c o n c e n t r a t i o n  o f  g i b b e r e l l i n s  a t  h a r v e s t  (Decem­
b e r  11 , 1968) t h a n  o n  J a n u a r y  10 a n d  M arch 1 0 ,  1969 . E i g h t y - n i n e  d a y s  
a f t e r  h a r v e s t ,  t u b e r s  o f  Red LaSoda and  L a C h ip p e r  h a d  b r o k e n  r e s t  p e r i o d  
an d  w e re  fo u n d  to  p o s s e s s  t h e  g r e a t e s t  c o n t e n t  o f  en d o g en o u s  g i b b e r e l l i n s .
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T h i s  s tu d y  r e v e a l e d  a s t r i k i n g  i n c r e a s e  i n  t h e  g i b b e r e l l i n  c o n t e n t  o f  
t h r e e  p o t a t o  c l o n e s  d u r i n g  an d  f o l l o w i n g  s p r o u t i n g .
The r e s t  p e r i o d  o f  L 2 2 -1 1 2 ,  Red L a S o d a ,  and L a C h ip p e r  t u b e r s  
u s e d  i n  t h i s  e x p e r im e n t  w e re  6 8 ,  5 8 ,  and  5 4 .2  d a y s ,  r e s p e c t i v e l y .  I t  
i s  im p o r t a n t  i n  t h i s  a u t h o r ’ s e s t i m a t i o n  t o  n o t e  t h a t  t h e  c lo n e  w i t h  
t h e  h i g h e s t  g i b b e r e l l i n  c o n t e n t  a t  r e s t  t e r m i n a t i o n  w as L a C h ip p e r .  
T h e s e  r e s u l t s  a g r e e  w i th  S m ith  and R a p p a p o r t  ( 1 2 4 ) ,  e v e n  th o u g h  th e y  
w o rk e d  w i th  d i f f e r e n t  c l o n a l  m a t e r i a l .  They  a l s o  fo u n d  t h a t  t h e  
g i b b e r e l l i n - l i k e  s u b s t a n c e s  i n c r e a s e d  s t r i k i n g l y  n e a r  t h e  t im e  o f  
s p r o u t i n g .  T h e s e  r e s e a r c h e r s  (124 )  fo u n d  t h a t  g i b b e r e l l i n  c o n t e n t  o f  
Red P o n t i a c  t u b e r s  i n c r e a s e d  from  0 .0 0 0 0 9 5  t o  0 .0 0 2 9  u g .  p e r  gram 
f r e s h  w e ig h t  n e a r  t h e  t im e  o f  s p r o u t i n g .
The d i a m e t e r  o f  p e c a n  c u l t i v a r s  s p r a y e d  J u n e  21 and  J u l y  2 1 ,  
1967 w i th  10 ppm GA i n c r e a s e d  2 1 .5  and  1 4 .2  p e r  c e n t ,  r e s p e c t i v e l y .  
A queous  s p r a y s  o f  B -N ine  r e d u c e d  g ro w th  i n  d i a m e t e r  com pared  t o  t h e  
c o n t r o l .  T h e s e  f i n d i n g s  d i s a g r e e d  w i t h  t h e  r e p o r t  t h a t  B -N in e  i n ­
c r e a s e d  th e  s t e m  d i a m e t e r  o f  m o s t  d i c o t y l e d o n o u s  s p e c i e s  ( 1 3 5 ) .
R i d d e l l  _et a l .  (1 0 9 )  p o i n t e d  o u t  t h a t  B -N in e  (B995) r e d u c e d  t h e  h e i g h t  
o f  a p p l e  s e e d l i n g s  44  p e r  c e n t  com pared  t o  u n t r e a t e d  c o n t r o l s ,  w h i l e  
t h e  r a t e  o f  d e v e lo p m e n t  was n o t  a f f e c t e d .
A p p l i c a t i o n  o f  10 ppm GA made on  A p r i l  17 and  May 2 4 ,  1968 , i n ­
c r e a s e d  th e  m ean s h o o t  g ro w th  o f  p e c a n  c u l t i v a r s .  T h e s e  r e s u l t s  a r e  
s i m i l a r  to  t h o s e  o f  W iggans an d  M a r t in  ( 1 4 5 ) ,  who fo u n d  t h a t  p e c a n  
s e e d l i n g s  s p r a y e d  on ce  w i t h  1 ,0 0 0  ppm GA w e re  30 cm. t a l l e r  th a n  t h e  
n o n - t r e a t e d  c o n t r o l  p l a n t s .
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The v i s u a l  o b s e r v a t i o n s  made on f o u r  p ecan  c u l t i v a r s  d id  n o t  
a g re e  w i th  Sparlcs (128) . However, t h i s  c o u ld  have  b een  due to  t h e  u s e  
o f  10 ppm GA, compared to  200 ppm GA u sed  by Sparlcs (128) .
SUMMARY AND CONCLUSIONS
A c o m p re h en s iv e  s tu d y  was made o v e r  a  t h r e e  y e a r  p e r i o d  o f  t h e  
p h y s i o l o g i c a l  and b i o c h e m ic a l  r e l a t i o n s h i p s  a s s o c i a t e d  w i th  r e s t  p e r i o d  
o f  t h e  p o t a t o ,  g l a d i o l u s ,  and  p e c a n .  E x p e r im e n ts  w e re  c o n d u c te d  to  d e ­
t e r m in e  t h e  e f f e c t  o f  c lo n e  and  c e r t a i n  c h e m ic a l  t r e a t m e n t s  on s p r o u t ­
i n g  o f  dorm ant and n o n -d o rm a n t  p o t a t o  t u b e r s .  B o th  c u t  and  w ho le  t u b e r s  
w ere  u s e d  i n  t h e s e  e x p e r im e n t s  and t h e y  w ere  i n s t a n t l y  d ip p e d  in  d i f ­
f e r e n t  c h e m ic a l s .  D a ta  w e re  ta k e n  on  t u b e r s  s t o r e d  a t  60 and  68 d e g r e e s  
F . an d  85 p e r  c e n t  r e l a t i v e  h u m id i ty .  T h ese  d a t a  c o n s i s t e d  o f  th e  num ber 
o f  d a y s  t o  th e  a t t a i n m e n t  o f  s p r o u t s  5 mm. i n  l e n g t h  ( r e s t  p e r i o d  b r e a k ­
a g e ) ,  p e r  c e n t  w e ig h t  l o s s ,  and  p e r  c e n t  t o t a l  s o l i d s .  S t u d i e s  w ere  
made o n  th e  c h l o r o g e n i c  a c i d ,  pH, and  g i b b e r e l l i n  c o n t e n t  o f  t u b e r  
t i s s u e  i n  an  a t t e m p t  t o  a r r i v e  a t  a  b io c h e m i c a l  b a s i s  o f  r e s t  p e r i o d .
The e f f e c t  o f  c h e m ic a l  t r e a t m e n t s  and c l o n e  on p l a n t  em ergence  was 
s t u d i e d  i n  t h e  g re e n h o u s e  and  th e  f i e l d .  A d d i t i o n a l  d a t a  t a k e n  on th e  
g l a d i o l u s  w ere th e  e f f e c t  o f  s t o r a g e  t e m p e r a t u r e  a n d  c u l t i v a r  on s p r o u t ­
in g  and  p e r  c e n t  w e ig h t  l o s s .  A d d i t i o n a l  i n f o r m a t i o n  was o b t a i n e d  on 
p l a n t  em ergence  and bloom  d a t e  o f  th e  g l a d i o l u s .  The e f f e c t  o f  c e r t a i n  
c h e m ic a l s  on d i f f e r e n t  c u l t i v a r s  o f  p e c a n  was s t u d i e d  and d a t a  w ere  r e ­
c o rd e d  on  t r u n k  d i a m e t e r  and  s h o o t  l e n g t h .
D u r in g  t h e  1966 s e a s o n ,  th e  r e s t  p e r i o d  o f  17 p o t a t o  c l o n e s  was 
d e t e r m in e d .  The l e n g th  o f  r e s t  p e r i o d  v a r i e d  from  4 5 .7  d a y s  f o r  th e  
r e d  s k in n e d  c lo n e  L52-149 t o  7 9 .3  d ay s  f o r  t h e  w h i t e  s k in n e d  c lo n e
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L 21-26 . S i g n i f i c a n t  c l o n a l  d i f f e r e n c e s  w ere a l s o  o b s e rv e d  in  p e r  c e n t  
w e ig h t  l o s s .
In  1968 th e  l e n g th  o f  r e s t  p e r i o d  o f  e i g h t  c lo n e s  ranged  from
68 to  117 days f o r  th e  w h i te  s k in n e d  L31-155 and L 21-26 , r e s p e c t i v e l y .
The s p r o u t i n g  o f  f o u r  g l a d i o l u s  c u l t i v a r s  was found to  d i f f e r
a t  60 and 40 d e g r e e s  F. s u b se q u e n t  t o  s t o r a g e .  S to r a g e  a t  40 d e g r e e s
F. f o r  137 days f a i l e d  to  in d u ce  s p r o u t i n g  o f  L i f e  F lam e, A t l a n t i c ,
Lewen H o r s t ,  and  Wood P e c k e r  corms.
N o r th e rn  grown t u b e r s  o f  s i x  p o t a t o  c lo n e s  p o s s e s s e d  a h i g h e r
d ry  m a t t e r  c o n te n t  i n  th e  s tem  r e g i o n  th a n  i n  t h e  a p i c a l  r e g io n  o r
m id - r e g i o n .  However, no t r u e  d i f f e r e n c e s  were found  to  e x i s t  i n  t h e
d ry  w e ig h t  o f  t h e  s tem  r e g i o n  among c lo n e s .
T ubers  o f  Red LaSoda grown a t  B aton  Rouge i n  s p r i n g ,  1967, w ere  
u se d  i n  a  t e s t  to  s tu d y  th e  e f f e c t  o f  18 c h em ica l  t r e a t m e n t s  on r e s t  
p e r i o d .  These s t u d i e s  w ere  made i n  th e  f i e l d ,  g re e n h o u s e ,  and s t o r a g e  
a t  60 d e g re e s  F. I n  1968 a  s i m i l a r  ty p e  s tu d y  was c o n d u c te d  a t  68 d e ­
g r e e s  F . ,  u s i n g  22 c h e m ic a ls  a n d / o r  t r e a t m e n t s  w i th  Red LaSoda and 
L aC h ippe r  t u b e r s .
The e f f e c t  o f  t h e s e  t r e a t m e n t s  on days t o  s p r o u t i n g  and w e ig h t  
l o s s  i n  s t o r a g e  a n d / o r  in  p l a n t  em ergence i n  th e  f i e l d  and g re e n h o u se  
was found to  be  v e r y  e r r a t i c .  However, s i g n i f i c a n t  d i f f e r e n c e s  w ere 
o b s e rv e d  among th e  t r e a t m e n t s .  I n  g e n e r a l ,  r e s u l t s  showed t h a t  when 
dorm ant t u b e r s  w ere  i n s t a n t l y  d ip p e d  i n  g i b b e r e l l i c  a c i d  r e s t  p e r io d  
b re a k a g e  was h a s t e n e d .  Those t r e a t m e n t s  r e c e i v i n g  an a d d i t i o n a l  d ip p in g  
i n  3 ppm GA s u g g e s te d  a  te n d e n c y  to w ard  e a r l i e r  s p r o u t i n g  and p l a n t  
em ergence .
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Cut Red LaSoda t u b e r s  were u se d  i n  a  f i e l d  t e s t  i n v o lv in g  42 
t r e a tm e n t s  w i th  an o b j e c t i v e  o f  d e te r m in in g  th e  p l a n t  emergence and 
v i g o r .  The m ost v ig o ro u s  p l a n t s  w ere  o b ta in e d  from  g i b b e r e l l i c  a c id  
t r e a t e d  seed  p i e c e s ;  h o w ev er ,  p l a n t  em ergence  was n o t  a f f e c t e d .
C h lo ro g e n ic  a c id  was found t o  i n c r e a s e  d u r in g  r e s t  p e r i o d .  S ig -  1 
n i f i c a n t  d i f f e r e n c e s  i n  c h lo r o g e n ic  a c i d  w ere  o b s e r v e d  among f o u r  p o t a t o  
c lo n e s  a s  an  a v e r a g e  o f  a l l  sam ple d a t e s .  The a v e r a g e  c h lo r o g e n ic  a c i d  
c o n te n t  o f  f o u r  c lo n e s  d id  n o t  change s i g n i f i c a n t l y  f o r  57 d ay s  a f t e r  
h a r v e s t ,  a f t e r  w h ich  i t  i n c r e a s e d  th ro u g h  th e  f i n a l  e x t r a c t i o n  d a t e .
T h is  same t r e n d  was found  t o  o c cu r  i n  t h e  f a l l  o f  1968, w i th  b o th  
Red LaSoda and L aC hipper t u b e r s .
A s e r i e s  o f  e x t r a c t i o n  s t u d i e s  w ere  c o n d u c te d ,  u s i n g  h e x an e  and
t
95 p e r  c e n t  e t h y l  a l c o h o l ,  t o  d e t e c t  any changes  t h a t  m ig h t  o c c u r  d u r in g  
t h e  r e s t  p e r i o d  o f  W isc o n s in  and L o u i s i a n a  grown Red LaSoda, L aC h ip p e r ,  
a n d / o r  L22-112 t u b e r s .
The o p t i c a l  d e n s i t i e s  o f  unknown o r g a n ic  com pound(s) m easu red  
a t  285 , 280, 250 , 222, and 212 mu o f  t u b e r  e x t r a c t s  made i n  hexane  
a n d / o r  95 p e r  c e n t  e t h y l  a l c o h o l  showed no r e l a t i o n s h i p s  to  any known 
o r g a n ic  compounds i n v e s t i g a t e d .  However, th e  am ounts  o f  o r g a n ic  com­
p o u n d ^ )  whose a b s o r p t i o n  s p e c t r a  w ere  280 and 212 mu showed some change 
d u r in g  th e  r e s t  p e r i o d .  I t  a p p ea re d  t h a t  th e  am ounts  o f  unknowns 1 (285 
mu) and 2 (212 mu) i n c r e a s e d  d u r in g  r e s t  p e r i o d .
R e s p i r a t o r y  r a t e  and  pH d e t e r m i n a t i o n s  w ere  c o n d u c te d  on dorm ant 
L22-112, Red LaSoda, and L aC h ipper  t u b e r s  i n  c o n j u n c t i o n  w i th  c h l o r o ­
g e n i c  a c id  e x t r a c t i o n s .  T ru e  pH changes  w ere  n o t  found  to  e x i s t  as  an
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a v e r a g e  o f  a l l  c lo n e s  o r  as  an a v e ra g e  o f  a l l  sam ple  d a t e s .  The r e s ­
p i r a t o r y  a c t i v i t y  a s  an  a v e r a g e  o f  t h r e e  c lo n e s  was found to  be  t h e  
h i g h e s t  a t  h a r v e s t ,  a f t e r  which i t  d e c l i n e d  in  68 d e g re e s  F. s t o r a g e .
I t  was n o te d  t h a t  d u r in g  th e  r e s t  p e r i o d  th e  oxygen exchange d e c r e a s e d  
w h i le  th e  c h lo r o g e n ic  a c i d  c o n t e n t  i n c r e a s e d .
W isc o n s in  grown Red LaSoda and L aC h ipper  t u b e r s  s t o r e d  5 m onths 
a t  40 d e g r e e s  F. o u t - y i e l d e d  L o u i s i a n a  grown see d  t u b e r s  s t o r e d  f o r  8 
m onths u n d e r  t h e  same c o n d i t i o n s  p r i o r  to  p l a n t i n g .
The s p r o u t  i n h i b i t i n g  a b i l i t y  o f  CIPC and Weedone was found  n o t  
to  d i f f e r  s t a t i s t i c a l l y  when a p p l i e d  to  Red LaSoda t u b e r s  im m e d ia te ly  
a f t e r  h a r v e s t  and s t o r e d  a t  68 d e g r e e s  F. f o r  110 d a y s .
S p r o u t in g  and w e ig h t  l o s s  a s  a f f e c t e d  by s y s te m ic  i n s e c t i c i d e s ,  
f e r t i l i z e r s ,  and p l a n t i n g  d a t e s  and  p l a n t  s p a c in g s  w ere  d e te rm in e d  on 
dorm ant Red LaSoda a n d / o r  L aC hipper t u b e r s  s t o r e d  a t  68 d e g re e s  F. The 
s p r o u t i n g  o f  t h e s e  t u b e r s  was e r r a t i c  and d id  n o t  s u g g e s t  any r e l a t i o n ­
s h ip  b e tw een  th e  t r e a t m e n t ,  p e r  c e n t  w e ig h t  l o s s ,  and  number o f  days 
to  s p r o u t i n g .
I n  th e  s p r i n g  o f  1967 and  1968, th e  e f f e c t s  o f  c h em ica l  grow th  
r e g u l a t o r s  a n d / o r  p r u n in g  a g e n t s  w ere  s t u d i e d ,  u s i n g  t h r e e  p e ca n  c u l ­
t i v a r s  . T re e s  s p ra y e d  t o  r u n n o f f  w i th  a  10 ppm aqueous s o l u t i o n  o f  
p o ta s s iu m  g i b b e r e l l a t e  i n c r e a s e d  m ore i n  d ia m e te r  and  s h o o t  l e n g t h  th a n  
th e  c o n t r o l .
T ru e  r e l a t i o n s h i p s  w ere  found to  e x i s t  b e tw een  th e  l e n g t h  o f  r e s t  
and t h e  g i b b e r e l l i n  c o n t e n t  o f  Red LaSoda, L aC h ip p e r ,  and L22-112 c l o n e s .  
The am ounts  o f  g i b b e r e l l i c  a c i d  o f  a l l  t h r e e  c lo n e s  i n c r e a s e d  w i th  th e
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s a t i s f a c t i o n  o f  r e s t  p e r i o d .  I t  was n o t e d  t h a t  on  th e  l a s t  s a m p l in g  
d a t e  th e  c l o n e  (L a C h ip p e r)  w i th  t h e  s h o r t e s t  r e s t  p e r i o d  c o n t a i n e d  t h e  
m o s t  g i b b e r e l l i n s .  T h ese  d a t a  s u g g e s t  t h a t  a  b u i l d  up o f  g i b b e r e l l i n s  
i n  t h e  t i s s u e  i s  n e c e s s a r y  f o r  s p r o u t i n g .
The q u e s t i o n  o f  e n d o g en o u s  g i b b e r e l l i n s  p a r t i c i p a t i n g  i n  con ­
t r o l l i n g  t h e  r e s t  p e r i o d  w as n o t  d e f i n i t e l y  a n s w e r e d .  W h e th e r  a n  i n ­
c r e a s e  i n  c o n t e n t  o f  e n d o g en o u s  g i b b e r e l l i n s  p r e c e d e s ,  o r  i s  a  c o n s e q u e n c e  
o f  s p r o u t i n g ,  n e e d s  f u r t h e r  i n v e s t i g a t i o n .
F u r t h e r  s t u d i e s  a r e  n e c e s s a r y  i n  a s c e r t a i n i n g  w h e th e r  a n  a s s o c i a t i o n  
e x i s t s  among endogenous  c h l o r o g e n i c  a c i d ,  g i b b e r e l l i n s ,  r e s p i r a t o r y  r a t e ,  
and  r e s t  p e r i o d ,  a s  w e l l  a s  t h e  am ount o f  c e r t a i n  c h e m i c a l s  r e q u i r e d  to  
b r e a k  t h e  r e s t .
The v e r y  e r r a t i c  r e s u l t s  o b t a i n e d  i n  many o f  t h e  e x p e r i m e n t s  
s t r o n g l y  s u g g e s t  th e  p o t a t o  i s  a  p o o r  t e s t  p l a n t  t o  u s e  i n  s t u d y i n g  r e s t  
p e r i o d .
BIBLIOGRAPHY
Appleman, C. 0 .  1914. S tudy  o f  th e  r e s t  p e r io d  i n  p o t a t o  t u b e r s .
Md. Agr. Exp. S t a .  B u i .  No. 1 8 3 :1 81-226 .
____________. 1916. B io c h em ic a l  and p h y s i o l o g i c a l  s tu d y  o f  th e
r e s t  p e r i o d  i n  th e  t u b e r  Solanum tu b e ro su m . B o t.  Gaz. 61: 
26 5 -294 .
A sen, S . ,  and N. W. S t u a r t .  1958. E f f e c t  o f  low te m p e ra tu re  on 
th e  f r e e  amino a c i d s  o f  dorm ant H ydrangea  m acrophy11a a s  r e ­
v e a l e d  by p a p e r  ch ro m a to g rap h y . P ro c .  Amer. S oc . H o r t .  S c i .  
7 1 :5 6 3 -5 6 7 .
B a i j a l ,  B. D . ,  and W. F. Van V l i e t .  1966. The c h em ica l  com posi­
t i o n  i n  d i f f e r e n t  p a r t s  o f  th e  p o t a t o  t u b e r  d u r in g  s t o r a g e .  
E uropean  P o t .  J o u r .  9 :1 7 9 -1 9 2 .
B a rn a rd ,  E. E . ,  J r . ,  and R. L. Warden. 1950. The e f f e c t s  o f  
v a r i o u s  h e r b i c i d e s  on weed c o n t r o l ,  s t a n d s ,  and y i e l d s  o f  
N e t te d  Gem p o t a t o e s .  R e se a rch  R e p o r t ,  S ev en th  Ann. N orth  
C e n t r a l  Weed C o n t ro l  C o n f . ,  M ilw aukee, W is c . :1 4 5 .
B au h in ,  C a sp a r .  1596. P h y to p in a x .  1596 :3 0 1 -3 0 2 .
B e n n e t t ,  J .  P . ,  and F. Skoog. 1938. P r e l i m in a r y  e x p e r im e n ts  on 
th e  r e l a t i o n  o f  g row th  p ro m o tin g  s u b s ta n c e s  to  th e  r e s t  p e r io d  
o f  f r u i t  t r e e s .  P l a n t  P h y s i o l .  1 3 :2 1 9 -2 2 5 .
B lom m aert, K. L. J .  1954. Growth and i n h i b i t i n g  s u b s ta n c e s  in  
r e l a t i o n  to  th e  r e s t  p e r i o d  o f  t h e  p o t a t o  t u b e r .  N a tu re .  
1 7 4 :9 7 0 -9 7 2 .
____________. 1955. The s i g n i f i c a n c e  o f  a u x in s  and g r o w th - in h ib ­
i t i n g  s u b s ta n c e s  i n  r e l a t i o n  to  w i n t e r  dormancy o f  th e  p each  
t r e e .  S ou th  A f r i c a n  D e p t .  A gr. S c i .  B u i .  No. 368.
B r a d le y ,  R. H . ,  and L. L. Dean. 1949. S p ro u t  i n h i b i t i o n  o f  non - 
do rm an t Chippewa p o t a t o e s .  Amer. P o t .  J o u r .  2 6 :2 7 9 -2 8 7 .
B r a d f i e l d ,  A. E . ,  and  M. Penney . 1948. The c a t e c h i n s  o f  g re e n  
t e a .  P a r t .  I I .  J o u r .  Chem. S oc . 1 9 4 8 ( p a r t  2 ) :2 2 4 9 -2 2 5 4 .
B riam , P. W., H. G. Hemming, and M. R ad ley . 1955. A p h y s i o l o g i c a l  
co m p ar iso n  o f  g i b b e r e l l i c  a c i d  w i th  some a u x in s .  P h y s i o l .  
P la n ta ru m .  8 :8 9 9 -9 1 2 .
13.
14.
15.
16.
17.
18.
19.
2 0 .
2 1 .
2 2 .
23.
24.
25 .
26 .
186
B ru insm a, J .  1962. A s u rv e y  o f  r e c e n t  J a p a n e se  r e s e a r c h  on d o r ­
mancy In  p o ta to  t u b e r s .  E uropean  P o t .  J o u r .  5 :1 9 5 -2 0 3 .
B u r to n ,  W. G. 1948. The P o t a t o ,  A s u rv e y  o f  I t s  h i s t o r y  and o f  
f a c t o r s  i n f l u e n c i n g  i t s  y i e l d ,  n u t r i t i v e  v a l u e  and s t o r a g e .  
London 1948.
____________. 1950. S t u d i e s  on th e  dormancy and s p r o u t i n g  o f
p o t a t o e s .  I .  The oxygen c o n t e n t  o f  th e  p o t a t o  t u b e r .  New 
P h y t o l ,  4 9 :1 2 1 -1 3 4 .
____________ . 1964. The r e s p i r a t i o n  o f  d e v e lo p in g  p o t a t o  t u b e r s .
E uropean  P o t .  J o u r .  7 :9 0 -1 0 1 .
 ________ 1968. Work a t  th e  D i t t o n  L a b o ra to ry  on th e  dormancy
and s p r o u t i n g  o f  p o t a t o e s .  Amer. P o t .  J o u r .  4 5 :1 - 1 1 .
Canas P i n o c h e t ,  A le j a n d r o .  1901. La P opa , X n v e s t ig a c io n e s  S o b re  
su  O r i j e n ,  Sus C u l t i v o s . ,  i  l a s  en fe rm ed ad es  i  du  C h i le  I I  
( 2 ) :1 5 9 - 1 9 7 .
Cheng, R. C . ,  and F. H an n in g . 1955. P h e n o l i c  compounds in  p o t a t o  
t i s s u e .  Food Res. 2 0 :5 0 6 -5 1 1 .
C h o u d h u ri ,  H. C . ,  and S . Ghose. 1963. E f f e c t  o f  g i b b e r e l l i c  a c i d  
on s p r o u t i n g ,  g row th  o f  i n t e m o d e s ,  t u b e r  sh ap e  and y i e l d  in  
d i f f e r e n t  v a r i e t i e s  o f  p o t a t o e s .  E uropean  P o t .  J o u r .  6 :1 6 0 -  
167.
C ooper , W. C . ,  and A. P e y n a d c , 1958. E f f e c t  o f  g i b b e r e l l i c  a c i d
on g row th  and dormancy i n  c i t r u s .  P r o c .  Amer. S oc . H o r t .  S c i .
7 2 :2 8 4 -2 8 9 .
C o t r u f o ,  C . ,  and P. L u n s e t t e r .  1964. The f a t t y  a c i d s  o f  p o t a t o
t u b e r s  ( Solanum tu b e ro s u m ) . Amer. P o t .  J o u r .  4 1 :1 8 - 2 2 .
C o v i l l e ,  F . V. 1920. The i n f l u e n c e  o f  c o ld  i n  s t i m u l a t i n g  th e  
grow th  o f  p l a n t s .  J o u r .  A gr, R es . 2 0 :1 5 1 -1 6 0 .
C r a f t ,  C. C. 1963. R e s p i r a t i o n  o f  p o t a t o e s  as  i n f l u e n c e d  by  p r e ­
v io u s  s t o r a g e  t e m p e r a t u r e .  Amer. P o t .  J o p r .  4 0 :2 8 9 -2 9 8 .
C r a f t ,  C. C . ,  H. W. S ie g e lm a n ,  and W. L. B u t l e r .  1958. S tu d y  on 
th e  p h e n o l i c  compounds i n  p o t a t o  t u b e r s  d u r in g  s t o r a g e .  Amer. 
P o t .  J o u r .  3 5 :6 5 1 -6 6 1 .
C ro c k e r ,  W. 1948. Growth o f  P l a n t s ,  p p .  2 3 0 -2 5 9 . R e in h o ld  P ub .
C o . ,  N. Y.
187
27 .
28 .
29 .
3 0 .
3 1 .
32 .
3 3 .
3 4 .
3 5 .
3 6 .
37 .
38 .
39 .
4 0 .
D a i n e s ,  R. H . , and  J .  C. C a m p b e l l .  1946. P o t a t o  s p r o u t i n g  
i n h i b i t e d  by  t h e  u s e  o f  a l p h a - n a p h t h a l e n e a c e t i c  m e th y l  
e s t e r .  Amer. P o t .  J o u r .  2 3 : 8 8 - 9 1 .
D a v id s o n ,  T. M. W. 1958 . Dorm ancy i n  t h e  p o t a t o  t u b e r  an d  th e  
e f f e c t s  o f  s t o r a g e  c o n d i t i o n s  on i n i t i a l  s p r o u t i n g  an d  on 
s u b s e q u e n t  s p r o u t  g ro w th .  Amer. P o t .  J o u r .  3 5 :4 5 1 - 4 6 5 .
D e n i s e n ,  E. L. 1 9 5 3 . R esp o n se  o f  K ennebec p o t a t o e s  to  m a l e i c  
h y d r a z i d e .  P r o c .  Amer. S o c .  H o r t .  S c i .  6 2 :4 1 1 - 4 2 1 .
D e n n i s ,  F . G. , J r . ,  and  L. J .  E d g e r to n .  1 9 6 1 .  The r e l a t i o n s h i p  
b e tw e e n  an  i n h i b i t o r  and  r e s t  i n  p e ac h  f l o w e r  b u d s .  P r o c .
Amer. S o c .  H o r t .  S c i .  7 7 :1 0 7 - 1 1 6 .
D enny , F , E .  1 9 2 6 a .  E f f e c t  o f  t h i o u r e a  u p o n  bud i n h i b i t i o n  and 
a p i c a l  d o m in an ce  o f  p o t a t o .  C o n t r .  Boyce Thompson I n s t .  1: 
1 5 4 -1 6 8 .
_____________. 1926t>. H a s t e n i n g  t h e  s p r o u t i n g  o f  d o rm an t p o t a t o
t u b e r s .  Amer. J o u r .  B o t .  1 3 :1 0 8 -1 2 5 .
_____________. 1930 . S h o r t e n i n g  t h e  r e s t  p e r i o d  o f  g l a d i o l u s  by
t r e a t m e n t  w i t h  c h e m i c a l s .  Amer. J o u r .  B o t .  1 7 :6 0 2 - 6 1 3 .
_____________. 1937. A r e t r i a l  o f  t h e  e t h y l e n e  c h l o r o h y d r i n  m ethod
f o r  h a s t e n i n g  t h e  g e r m i n a t i o n  o f  f r e s h l y - h a r v e s t e d  g l a d i o l u s  
co rm s . C o n t r .  B oyce Thompson I n s t .  8 : 4 7 3 - 4 7 8 .
_____________. 1938. P r o l o n g i n g ,  t h e n  b r e a k i n g ,  t h e  r e s t  p e r i o d  o f
g l a d i o l u s  co rm s . C o n t r .  B oyce  Thompson I n s t .  8 : 4 0 3 - 4 0 8 .
_____________. 1939. R e s p i r a t i o n  o f  g l a d i o l u s  corm s d u r i n g  p r o ­
lo n g e d  d o rm a n c y .  C o n t r .  B o y ce  Thompson I n s t .  1 0 :4 5 3 - 4 6 0 .
_____________. ,  J .  D. G u t h r i e ,  a n d  N. C, T h o r n to n .  1942. E f f e c t  o f
th e  v a p o r  o f  t h e  m e th y l  e s t e r  o f  a l p h a - n a p h t h a l e n e a c e t i c  a c i d  
on t h e  s p r o u t i n g  an d  s u g a r  c o n t e n t  o f  p o t a t o  t u b e r s .  C o n t r .  
Boyce Thompson I n s t .  1 2 :2 5 3 - 2 6 8 .
_, .  and  E . N. S t a n t o n .  1928. C h e m ic a l  t r e a t m e n t s  f o r
s h o r t e n i n g  t h e  r e s t  p e r i o d  i n  p o t -g ro w n  woody p l a n t s .  Amer. 
J o u r .  B o t .  1 5 :3 2 7 - 3 3 6 .
D onoho, C. W ., J r . ,  an d  D. R. W a lk e r .  1957 . E f f e c t  o f  g i b b e r e l l i c  
a c i d  on  b r e a k i n g  o f  r e s t  p e r i o d  i n  E l b e r t a  p e a c h .  S c i .  126: 
1 1 7 8 -1 1 7 9 .
D o o re n b o s ,  J .  1958 . E f f e c t  o f  g i b b e r e l l i c  a c i d  on s p r o u t i n g  o f  
p o t a t o e s .  N e th .  J o u r .  A g r .  S c i .  6 :2 6 7 - 2 7 0 .
188
4 1 .
4 2 .
4 3 .
4 4 .
4 5 .
4 6 .
4 7 .
4 8 .
49 .
5 0 .
5 1 .
52 .
5 3 .
5 4 .
5 5 .
D o r o th y ,  Y. H. T uan , and Jam es  B o n n e r .  1964. D orm ancy a s s o c i ­
a t e d  w i t h  r e p r e s s i o n  o f  g e n e t i c  a c t i v i t y .  P l a n t  P h y s i o l .  
3 9 :7 6 8 - 7 7 2 .
D uncan , D. B, 1955 . M u l t i p l e  r a n g e  an d  m u l t i p l e  F t e s t s  B io m et­
r i c s  1 1 :1 - 4 2 .
D y k s t r a ,  T . P . ,  and  W. J .  R e i d ,  J r .  1 9 5 6 . P o t a t o  g ro w in g  i n  t h e
S o u th .  U. D. D e p t .  A g r .  F a r m e r s '  B u l l .  No. 2 0 9 8 .
E a g l e s ,  C. F . ,  an d  P . F. W a r e in g .  1963 . Dormancy r e g u l a t o r s  i n  
woody p l a n t s .  E x p e r i m e n t a l  i n d u c t i o n  o f  dorm ancy  i n  B e t u l a  
p u b e s c e n s . N a tu r e  1 9 9 :8 7 4 -8 7 5 .
E m i l s s o n ,  B. 1949 . S t u d i e s  on th e  r e s t  p e r i o d  and  d o rm a n t  p e r i o d  
i n  t h e  p o t a t o  t u b e r .  A c t a .  A gr. S u e c a n a .  3 : 1 8 9 - 2 8 4 .
F i n d l a y ,  A. 1905 . The p o t a t o :  i t s  h i s t o r y  an d  c u l t u r e .  A. W es t­
wood a n d  Son P u b l .  1 9 05 .
F l e t c h e r ,  R. A . ,  and D. J .  O sb o rn e .  1 9 66 . A s im p le  b i o a s s a y  f o r
g i b b e r e l l i c  a c i d .  N a tu r e  2 1 1 :7 4 3 - 7 4 4 .
F r a s e r ,  S. 1 9 05 . The P o t a t o .  O range  Ju d d  C o . ,  New Y o rk ,  N. Y.
F r i e s e n ,  H. A . , an d  M. G. H ow at. 1950. E f f e c t  o f  m a l e i c  h y d r a -  
z i d e  on  v e g e t a b l e s .  R e s .  R e p o r t ,  S e v e n th  Ann. N o r th  C e n t r a l  
Weed C o n t r o l  C o n f . ,  M ilw au k ee  W i s e . :1 4 8 - 1 4 9 .
G a n d a r i l l a s ,  H . , and  R. E. N y la n d .  1 9 4 9 . F u r t h e r  s t u d i e s  on  t h e  
i n f l u e n c e  o f  s p r o u t - i n h i b i t i n g  and  s p r o u t - i n d u c i n g  t r e a t m e n t s  
on t h e  g ro w th  and  y i e l d  o f  p o t a t o e s .  Amer. P o t .  J o u r .  2 6 : 7 - 1 6 .
G ly n n e ,  M. D . , an d  V. G. J a c k s o n .  1919 . The d i s t r i b u t i o n  o f  d r y  
m a t t e r  an d  n i t r o g e n  i n  t h e  p o t a t o  t u b e r ,  v a r .  K in g  Edw ard .
J o u r .  A gr. S c i .  9 :2 3 7 - 2 5 8 .
G oodw in , P .  B. 1966 . The e f f e c t  o f  w a t e r  on do rm ancy  i n  t h e
p o t a t o .  E u r o p e a n  P o t .  J o u r .  9 : 5 3 - 6 3 .
G ru b b ,  E. H . ,  and  W. S. G u i l f o r d .  1912 . The. P o t a t o . D o u b le d a y ,  
P age  and  C o . ,  G arden  C i t y ,  N. Y. p p .  5 1 2 -5 2 0 .
G u s t a f s o n ,  F . G - ,  L. E. B r o w n e l l ,  and  R. A. M a r te n s .  1957. I n ­
f l u e n c e  o f  gamma i r r a d i a t i o n  on p o t a t o  t u b e r s  on  t h e  r a t e  o f  
r e s p i r a t i o n .  Amer. P o t .  J o u r .  3 4 :1 7 7 - 1 8 2 .
G u t h r i e ,  J .  D. 1938 . I n d u c i n g  "d o rm a n cy "  i n  p o t a t o  t u b e r s  w i th  
p o c a s s iu m  n a t h t h a l e n e a c e t a t e  and b r e a k i n g  i t  w i t h  e t h y l e n e  
c h l o r o h y d r i n .  S c i .  8 8 : 8 6 .
189
5 6 .
57 .
58 .
59 .
60.
61 .
62.
63.
64.
65 .
6 6 .
67.
6 8 .
___________ . 1939. C o n tro l  o f  bud grow th and I n i t i a t i o n  o f  r o o t s
a t  th e  c u t  s u r f a c e  o f  p o t a t o  tu b e r s  w i th  grow th  r e g u l a t i n g  
s u b s t a n c e s .  C o n tr .  Boyce Thompson I n s t .  1 1 :2 9 -5 3 .
Guzman, V. L. 1959. I n d u c t io n  o f  s p r o u t i n g  i n  Red P o n t i a c  p o t a ­
to e s  by th e  u s e  o f  g i b b e r e l l i c  a c id .  F l a .  Agr. Exp. S t a .
Ann, R ep t .  1959 :279 -280 .
____________. 1961. Algunos e x p e r im en to s  con  hormonas en c u l t i v o s
h o r t i c o l a s .  P r o c .  C a r ib b e a n  Region Amer. Soc. H o r t .  S c i .  5: 
4 2 -4 6 .
 ___________ . 1963. A c t i v i t y  o f  g i b b e r e l l i n  l e v e l s  f o r  b r e a k in g
dormancy o f  SPlanum tu b e ro su m  L. F la .  S t a t e  H o r t .  S oc . 76: 
199-204.
H anson, IC. R . , and  M. Z u ck e r ,  1963. The b i o s y n t h e s i s  o f  c h l o r o -  
g e n ic  a c i d  and r e l a t e d  c o n ju g a t e s  o f  t h e  h y d ro x y c in n a m ic  a c i d s .  
C h ro m ato g rap h ic  s e p a r a t i o n  and c h a r a c t e r i z a t i o n .  J o u r ,  B io l .  
Chem. 2 3 8 :1 1 0 5 -1 1 1 5 .
H ard en b u rg , E, V. 1949. E f f e c t  o f  ty p e s  o f  c o n t a i n e r ,  s t o r a g e ,  
and v a r i e t y  on s h r in k a g e  o f  s t o r e d  p o t a t o e s .  Amer. P o t .  J o u r .  
2 6 :7 5 -7 9 .
Hasegawa, S . ,  R. M. Jo h n so n ,  and W. A. G ould . 1966. E f f e c t  o f  
c o ld  s t o r a g e  on c h lo r o g e n ic  a c i d  c o n t e n t  o f  p o t a t o e s .  J o u r .  
A gr. Food Chem. 1 4 :1 6 5 -1 6 9 .
H e i lb r o n ,  I . ,  and  H. M. B unbury . 1953. D i c t i o n a r y  o f  o r g a n ic
compounds, V o l.  IV. Oxford U niv . P r e s s ,  New Y ork , N. Y. 1953.
H e il ig m a n ,  F. 1957. E f f e c t  o f  i o n i z i n g  r a d i a t i o n  on w h i t e  p o t a ­
t o e s .  Amer. P o t .  J o u r .  3 4 :1 5 3 -1 5 7 .
Hemberg, T. 1947. S tu d ie s  o f  a u x in  and g r o w t h - i n h i b i t i n g  su b ­
s ta n c e s  i n  th e  p o ta to  t u b e r  and t h e i r  s i g n i f i c a n c e  w i th  r e g a rd  
to  i t s  r e s t - p e r i o d .  A c ta .  H o r t .  B erg . 1 4 :1 3 3 -2 2 0 .
____________ . 1949. S i g n i f i c a n c e  o f  growth i n h i b i t i n g  s u b s ta n c e s
and a u x in s  f o r  th e  r e s t  p e r i o d  o f  p o ta to e s ' .  P h y s i o l .  P l a n -  
tarum  2 :2 4 - 3 6 .
. 1958^1. The o c c u r r e n c e  o f  a c id  i n h i b i t o r s  i n  r e s t i n g
te r m in a l  buds o f  F r a x i n u s . P h y s i o l .  P la n ta r u m  1 1 :6 1 0 -6 1 4 .
 . 1958Jj . The s i g n i f i c a n c e  o f  th e  i n h i b i t o r  b e t a  complex
i n  th e  r e s t  p e r i o d  o f  th e  p o t a t o  t u b e r .  P h y s i o l .  P la n ta ru m  
1 1 :6 1 5 -6 2 6 .
190
69. H e n d e r s h o t t ,  C. H . ,  and L. F. B a i l e y .  1955. Growth i n h i b i t i n g
s u b s ta n c e s  i n  e x t r a c t s  o f  dorm ant f lo w e r  buds o f  p e ac h .  P r o c .  
Amer. Soc. H o r t .  S c i .  6 5 :8 5 -9 2 .
70. H i e l e ,  F. J .  H. Van. 1961. U n sp ro u te d  p o t a t o  t u b e r s  t r e a t e d  w i th
g i b b e r e l l i c  a c i d  (GA^). E uropean  P o t .  J o u r .  4 :2 6 - 3 9 .
71. H o p k in s ,  D. P . 1958. G i b b e r e l l i c  A cid  -  The new p l a n t  growth
r e g u l a t o r .  World C rops 1 0 :4 0 7 -4 0 9 .
72 . H ru sch k a , H. W ., and P .  H. H e in z e .  1967. E x t e r n a l  and i n t e r n a l
s p r o u t s  i n  p o t a t o e s  d ip p e d  i n  lO W -c o n c e n tra t io n s  CIPC-water 
e m u ls io n s .  Amer. P o t .  J o u r .  4 4 :5 1 - 5 5 .
73 . ___________ , p .  C. M ar th ,  and P . H. H e in z e .  1965. E x t e r n a l  s p r o u t
i n h i b i t i o n  and i n t e r n a l  s p r o u t s  i n  p o t a t o e s .  Amer. P o t .  J o u r .  
4 2 :2 0 9 -2 2 2 .
74. Hulme, A. C. 1953. The i s o l a t i o n  o f  c h lo r o g e n ic  a c i d  from the
a p p le  f r u i t .  Biochem. J o u r .  5 3 :3 3 7 -3 4 0 .
75. H u n te r ,  A. S . ,  E. G. Heuskerm  H, S i c i l i a n o ,  R. H. Treadw ay, and
C. F. Woodward. 1957. A f t e r - c o o k in g  d i s c o l o r a t i o n  o f  p o ta ­
t o e s :  P o s s i b l e  in v o lv e m e n t  o f  p o ly p h e n o l i c  c o n s t i t u e n t s .
Food R es. 2 2 :6 4 8 -6 5 7 .
76. Hyde, R. B . ,  and J .  W. M o rr i s o n .  1964. The e f f e c t  o f  s to r a g e
te m p e r a tu r e  on r e d u c in g  s u g a r s ,  pH, and  p h o s p h o r y la s e  enzyme 
a c t i v i t y  i n  p o t a t o  t u b e r s .  Amer. P o t .  J o u r .  4 1 :1 6 3 -1 6 8 .
77 . . I n g o ld ,  C. T. 1929. The h y d r io n  c o n c e n t r a t i o n  o f  p l a n t  t i s s u e .
X. B u f f e r s  o f  th e  p o t a t o  t u b e r .  P r o to p la s m a  6 :5 1 - 6 9 .
78. J e h l e ,  R. A . ,  and E. A. W alk e r .  1937. S to r a g e  t e m p e r a t u r e  s t u d i e s
w i th  I r i s h  C o b b le r  s e e d  p o t a t o e s .  Amer. P o t .  J o u r .  1 4 :3 9 4 -4 1 0 .
79 . Jo h a n n se n ,  W. 1900. The f o r c i n g  o f  p l a n t s . b y  e t h e r  ( T r a n s l .  from
M enoir  by D r. J o h a n n s e n ,  by J .  F i s c h e r ) .  Amer. G a rd en in g  21: 
358-360 and 3 7 2 -373 .
8 0 . Jo h n so n ,  G . ,  and L. A. S c h a a l .  1952. R e l a t i o n  o f  c h lo r o g e n ic  a c i d
to  scab  r e s i s t a n c e  i n  p o t a t o e s .  S c i .  1 1 5 :6 2 7 -6 2 9 .
81 . , and ____________ . 1957. C h lo ro g e n ic  a c i d  and  o th e r
o r t h o d i h y d r i c p h e n o l s  i n  s c a b - r e s i s t a n t  R u sse t  B urbank  and s c a b -  
s u s c e p t i b l e  Triumph p o t a t o  t u b e r s  o f  d i f f e r e n t  m a t u r i t y .  Phy­
topathology 47:253-255.
8 2 .  J o n e s ,  L. G., and J .  C. M i l l e r .  1962. A new method -  Y ea r- ro u n d
s t o r a g e  o f  p o t a t o e s .  L a . A gr. 6 ( l ) : 8 - 9 ,  16.
33.
84.
85 .
8 6 .
87.
88 .
8 9 .
90.
91 .
92 .-
93 .
9 4 .
95 .
96 .
9 7 .
9 8 .
191
Kawalcami, K. 1963. Age o f  p o t a t o  seed  t u b e r s  a f f e c t s  g ro w th  and 
y i e l d .  Amer. P o t .  J o u r .  4 0 :2 5 - 2 9 .
Kawase, M. 1960. Endogenous g r o w th - s u b s ta n c e s  and p h o t o p e r i o d i c  
c o n t r o l  o f  g row th  i n  B e t u l a  p u b e sc e n s  and  B e t u l a  l u t e a . P h .D . 
t h e s i s .  C o r n e l l  U n iv . ,  I t h a c a ,  N. Y.
 _______. 1961a.. Dormancy i n  B e t u l a  a s  a  q u a n t i t a t i v e  s t a t e .
P l a n t  p h y s i o l .  3 6 :6 4 3 -6 4 9 .
____________. 1961b. Growth s u b s ta n c e s  r e l a t e d  t o  dormancy i n
B e t u l a . P r o c .  Amer. Soc . H o r t .  S c i .  7 8 :5 3 2 -5 4 4 .
_____________ . 1967. E f f e c t  o f  p h o to p e r io d  a p p l i e d  to  m o th e r  p l a n t s
upon p o t a t o - t u b e r  dorm ancy. P r o c .  Amer. S oc . H o r t .  S c i .  91: 
4 4 8 -4 5 3 .
K ehr, A. E . ,  R. V. A k e ley ,  and  G. V. C. H o u g h lan d . 1964. Commer­
c i a l  p o t a t o  p r o d u c t i o n .  U. S . D e p t .  A gr. Handbook No. 267 .
Kimbrough, W. D. 1944. S to r a g e  o f  I r i s h  p o t a t o e s  in  t h e  lo w er  
S o u th .  La. A g r .  Exp. S t a .  B u i .  No. 386 .
Levy, C. C . , and M. Z u ck e r .  1960. Cinnamyl and  p -c o u m a ry l  e s t e r s  
a s  i n t e r m e d i a t e s  i n  th e  b i o s y n t h e s i s  o f  c h l o r o g e n i c  a c i d .  J o u r .  
B i o l .  Chem. 2 3 5 :2 4 1 8 -2 4 2 5 .
Loomis, W. E. 1927. T e m p e ra tu re  and o t h e r  f a c t o r s  a f f e c t i n g  t h e  
r e s t  p e r i o d  o f  p o t a t o  t u b e r s .  P l a n t  P h y s i o l .  2 :2 8 7 -3 0 2 .
____________ . 1933. F o r c in g  g l a d i o l u s .  P r o c ,  Amer. Soc. H o r t .  S c i .
3 0 :5 8 5 -5 8 8 .
Love, J .  E. 1968. P e r s o n a l  co m m unica tion .
MacLeod, D. J . ,  and  J ,  L. H o w att .  1958. The e f f e c t  o f  g i b b e r e l l i n  
compounds on th e  sh ap e  o f  p o t a t o  t u b e r s .  Amer. P o t .  J o u r .  35: 
5 9 6 -5 9 7 .
M acM illan , H. G. 1942. The a i d  o f  e x p l o r a t i o n  i n  p o t a t o  im prove­
m e n t .  Amer. P o t .  J o u r .  1 9 :2 5 5 -2 6 6 .
Markham, C. R. 1864. The T r a v e l s  o f  P edro  d e  C ie z a ,  A.D. 1 5 32-50 . 
H . S . P . ,  S e r .  1 ,  No. 33 .
M ich en e r ,  H. D. 1942. Dormancy and  a p i c a l  dom inance  i n ' p o t a t o  
t u b e r s .  Amer. J o u r .  B o t .  2 9 :5 5 8 -5 6 8 .
M i l l e r ,  J .  C . , W. D. Kimbrough, and J .  G. R ic h a r d .  1937. The
e f f e c t  o f  h ig h  s t o r a g e  t e m p e r a tu r e  upon f a l l - g r o w n  s e e d  I r i s h  
p o t a t o e s .  Amer. P o t .  J o u r .  1 4 :3 6 2 -3 6 4 .
192
99.
100.
101.
102 .
103.
104.
105.
106.
107.
108.
109.
1 1 0 .
111.
112.
M i l l e r ,  L. P . 1931a. The e f f e c t  o f  t r e a t m e n t s  w i th  e t h y l e n e  
c h lo r o h y d r in  on th e  pH o f  th e  e x p re s s e d  j u i c e  o f  p o t a t o  
t u b e r s .  C o n tr .  Boyce Thompson I n s t .  3 :3 2 1 -3 3 5 .
____________ : 193l^b. The in f l u e n c e  o f  s u lp h u r  compounds i n  b r e a k ­
in g  th e  dormancy o f  p o t a t o  t u b e r s .  C o n tr .  Boyce Thompson 
I n s t .  3 :3 0 9 -3 1 2 .
M i t c h e l l ,  J .  W., and G. A. L i v i n g s t o n .  1968. M ethods o f  s tu d y ­
in g  p l a n t  horm ones and g r o w t h - r e g u l a t i n g  s u b s t a n c e .  U. S. 
D e p t .  Agr. Handbook No. 336. p p .  4 5 -4 6 .
P o l l o c k ,  B. M. 1964. M e ta b o l ic  b a s e s  o f  dorm ancy. T e n th  I n t e r ­
n a t i o n a l  B o t a n i c a l  C o n g re ss ,  p .  7 .
P o s t ,  K. 1949. F l o r i s t  c ro p  p r o d u c t i o n  and m a r k e t in g .  O range 
Ju d d  P u b l .  C o .,  New Y ork , N. W.
P o w e l l ,  L. E . ,  J .  C. C a in ,  and R. C. Lamb. 1959. Some r e s p o n s e s  
o f  a p p le  and p e a r  s e e d l i n g s  t o  g i b b e r e l l i n .  P r o c .  Amer. Soc. 
H o r t .  S c i .  7 4 :8 2 -8 6 .
R a p p a p o r t ,  L. 1964. R e s t  p e r i o d  a s  a  s y n t h e t i c  p r o c e s s .  T e n th  
I n t e r n a t i o n a l  B o t a n i c a l  C o n g re ss .  E d inburgh  1964. p .  6 .
____________ . ,  L. F. L i p p e r t ,  and H. Timm. 1957. S p r o u t in g ,  p l a n t
g ro w th ,  and t u b e r  p r o d u c t io n  a s  a f f e c t e d  by  c h em ica l  t r e a tm e n t  
o f  w h i t e  seed  p i e c e s .  Amer. P o t .  J o u r .  3 4 :2 5 4 -2 6 0 .
____________ . ,  H. Timm, and L. F. L i p p e r t .  1958. G i b b e r e l l i n  on
w h i te  p o t a t o e s .  C a l i f .  Agr. 1 2 :4 - 5 ,  14.
R ic h a rd ,  J .  G. 1934. A s tu d y  o f  t h e  e f f e c t  o f  r e s t  p e r i o d  on 
L o u i s i a n a  f a l l  grown seed  p o t a t o e s .  T h e s i s .  La . S t a t e  U n iv . 
1934.
R i d d e l l ,  J .  A . ,  H. A. Hageman, C. M. J 'A n th o n y ,  and  W. L. H ubbard . 
1962. R e t a r d a t i o n  o f  p l a n t  g row th  by a new g roup  o f  c h e m ic a l s .  
S c i .  1 3 6 :391 .
R o b e r t s o n ,  I .  M ., and A. M. S m ith .  1931. A s tu d y  o f  th e  h y d ro g e n  
io n  c o n c e n t r a t i o n  o f  th e  p o t a t o  t u b e r .  Biochem. J o u r .  2 5 :7 6 3 -  
769.
R osa , J .  T. 1928. R e l a t i o n  o f  t u b e r  m a t u r i t y  and  o f  s t o r a g e  f a c ­
t o r s  t o  p o t a t o  dorm ancy, H i l g a r d i a  3 :9 9 -1 2 4 .
Ryan, G. F .  1955. E f f e c t s  o f  t e m p e r a tu r e  on r e s t  i n  g l a d i o l u s
corm s. P r o c .  Amer. Soc . H o r t .  S c i .  6 5 :4 6 3 -4 7 1 .
193
113.
114.
115.
116.
117.
118.
119.
1 2 0 . 
121 .
1 2 2 .
123.
124.
Saw yer, R. L . , and S. L. D a l ly n .  1955. The e f f e c t  o f  gamma 
i r r a d i a t i o n  on s t o r a g e  l i f e  o f  p o t a t o e s .  Amer. P o t .  J o u r .  
3 2 :1 4 1 -1 4 3 .
____________ , and . 1966. V ap o r iz ed  c h e m ic a l  i n h i b i ­
t o r s  and i r r a d i a t i o n ,  two new m ethods o f  s p r o u t  c o n t r o l  f o r  
t u b e r  and b u lb  c r o p s .  P r o c .  Amer. Soc. H o r t .  S c i .  6 7 :5 1 4 -  
521 .
S c h ip p e r s ,  P . A. 1956. P u b l .  A ard ap p e lb ew , W ageningen, S e r .  A, 
No. 112.
S c h w a r tz ,  J .  H . ,  R. B. G reen sp u n , and W. L. P o r t e r .  1966. Chem­
i c a l  c o m p o s i t io n  o f  p o t a t o e s .  V. F u r t h e r  s t u d i e s  on th e  r e l a ­
t i o n s h i p  o f  o r g a n i c  a c id  c o n c e n t r a t i o n s  to  s p e c i f i c  g r a v i t y  
and  s t o r a g e  t im e .  Amer. P o t .  J o u r .  4 3 :3 6 1 -3 6 6 .
Schwimmer, S . ,  H. K. B u r r ,  W. 0 .  H a r r i n g t o n ,  and  W. J .  W eston . 
1957. Gamma i r r a d i a t i o n  o f  p o t a t o e s :  E f f e c t s  on s u g a r  co n ­
t e n t ,  c h ip  c o l o r ,  g e r m in a t io n ,  g r e e n in g ,  and s u s c e p t i b i l i t y  
t o  m old . Amer. P o t .  J o u r .  3 4 :3 1 -4 1 .
Simmonds, N. W. 1964. The g e n e t i c s  o f  s e e d  and t u b e r  dormancy 
i n  t h e  c u l t i v a t e d  p o t a t o e s .  H e r e d i ty  1 9 :4 8 9 -5 0 4 .
____________ . 1965. A ttem p ted  g r a f t  t r a n s m i s s i o n  o f  p o t a t o - t u b e r
dorm ancy. E u ro p ean  P o t .  J o u r .  8 :1 9 7 -1 9 9 .
S lo m n ic k i ,  I s r e a l .  1961. S c r e e n in g  p o t a t o  v a r i e t i e s  f o r  s h o r t  
dorm ancy. E u ropean  P o t .  J o u r .  4 :2 0 1 -2 1 0 .
S m e l tz e r ,  G. G . ,  and  D. C. MacKay. 1963. The i n f l u e n c e  o f  g i b ­
b e r e l l i c  a c id  s e e d  t r e a tm e n t  and  s p a c in g  on y i e l d  and t u b e r  
■ s i z e  o f  p o t a t o e s .  Amer. P o t .  J o u r .  4 0 :3 7 7 -3 8 0 .
S m ith ,  0 .  1928. R e l a t i o n  o f  some p h y s i c a l  and ch em ica l  ch an g es
to  p o t a t o  dorm ancy. P ro c .  Amer. Soc. H o r t .  S c i .  2 5 :8 6 -9 0 .
S m ith ,  0 .  E . ,  and L. R a p p a p o r t .  1959. G i b b e r e l l i c  a c i d ,  n a t i v e  
g i b b e r e l l i n - l i k e  s u b s ta n c e s  and  th e  r e s t  p e r i o d  o f  Solanum 
tu b e ro su m . A b s t r .  Amer. Soc . P l a n t  P h y s i o l .  AAAS m e e t in g s ,  
W es te rn  R eg ion . J u n e  1 6 -1 8 , San D ieg d , C a l i f .
 , a n d _____________. 1960a. C o n te n t  o f  endogenous g i b -
b e r e l l i n s  i n  r e s t i n g  and s p r o u t i n g  t u b e r s  o f  p o t a t o ,  Solanum 
tube rosum  L. P l a n t  P h y s i o l . ( S u p p l . )  3 5 :3 4 - 3 5 .
125. ________ , and . 1960jb. Endogenous g i b b e r e l l i n s  i n
r e s t i n g  and s p r o u t i n g  p o t a t o  t u b e r s .  Adv. Chem. S e r .  2 8 :4 2 - 4 8 .
194
126.
127.
128.
129.
130.
131.
132.
133.
134.
135.
136.
137.
____________ , and  ____________ . 1965. S p r o u t i n g ,  p l a n t  g ro w th ,
and t u b e r  p r o d u c t i o n  a s  a f f e c t e d  by c h e m ic a l  t r e a t m e n t  o f  
s e e d  p i e c e s .  V. R e s p i r a t i o n  and s p r o u t i n g  o f  g i b b e r e l l i n  
A3 " t r e a t e d  w h i t e  p o t a t o e s  h e l d  a t  s e v e r a l  s t o r a g e  te m p e ra ­
t u r e s .  Amer. P o t .  J o u r .  4 2 :1 6 5 -1 7 3 .
S n e d e c o r ,  G. W. 1950. S t a t i s t i c a l  M e th o d s .  Iowa S t a t e  C o l le g e  
P r e s s .  Ames, Iowa.
S p a r k s ,  D. 1 9 67 . E f f e c t  o f  p o ta s s iu m  g i b b e r e l l a t e  on  f r u i t
c h a r a c t e r i s t i c s  and f l o w e r i n g  o f  t h e  p e c a n ,  C ary a  i l l i n o e n s i s . 
Kock cv .  S t u a r t .  P r o c .  Amer, Soc . H o r t .  S c i .  9 0 :6 1 - 6 6 .
S t u a r t ,  N. W, 1951. G reen h o u se  h y d r a n g e a s .  Some e f f e c t s  o f
a r t i f i c i a l  l i g h t ,  s t o r a g e ,  t e m p e r a t u r e  and f e r t i l i z a t i o n .  
F l o r i s t s '  R eview  1 0 9 ( 2 8 1 3 ) :3 7 - 4 0 .
S t u a r d ,  W. 1923. The p o t a t o ,  i t s  c u l t u r e ,  u s e s ,  h i s t o r y  and
c l a s s i f i c a t i o n .  J .  B. L i p p i n c o t t  C o . ,  P h i l a d e l p h i a  and 
London.
____________ . ,  P .  M. Lom bard, and  W. M. P e a c o o k .  1929. Compara­
t i v e  i n f l u e n c e  o f  d i f f e r e n t  s t o r a g e  t e m p e r a t u r e s  on w e ig h t  
l o s s e s  and  v i t a l i t y  o f  s e e d  p o t a t o e s .  '■ U. S . D e p t .  A g r .  T ech . 
B u i .  No. 117.
____________ . ,  and  E. H. M i l s t e a d .  1932. B re a k in g  t h e  r e s t  p e r i o d
o f  th e  p o t a t o .  1932 P r o c .  Ann. M e e t in g  P o t .  A ss o c .  Amer.
Sw eeney, J .  R. 1964. E c o l o g i c a l  s i g n i f i c a n c e  o f  do rm ancy . T e n th  
I n t e r n a t .  B o t a n i c a l  C o n g re s s ,  p .  8 .
Tagawa, T . ,  and Y. Okazawa. 1956. P h y s i o l o g i c a l  and  m o rp h o lo g i ­
c a l  s t u d i e s  on th e  p o t a t o  p l a n t .  19 . S tu d i e s  on  t h e  l o c a l i ­
z a t i o n  o f  t h e  r e s p i r a t o r y  a c t i v i t y  i n  p o t a t o  t u b e r s .  P r o c .
Crop S c i .  S o c .  J a p a n  2 4 :1 9 3 -1 9 4 .
T e c h n i c a l  I n f o r m a t i o n .  1968 . A la r  85 -  A new c h e m ic a l  g row th  
r e t a r d a n t .  U n i r o y a l  Chem ., D i v i s i o n  U n i r o y a l ,  I n c . ,  Nauga­
t u c k ,  Conn. 1 9 6 8 :1 -6 .
T h o r n to n ,  N. C. 1939. Oxygen r e g u l a t e s  th e  dorm ancy o f  the  
p o t a t o .  C o n t r .  Boyce Thompson I n s t .  1 0 :3 3 9 -3 6 1 .
Timm, H . ,  L. R a p p a p o r t ,  J .  C. B ish o p ,  and  B. J .  H o y le .  1962. 
S p r o u t i n g ,  p l a n t  g ro w th ,  and  t u b e r  p r o d u c t i o n  a s  a f f e c t e d  by 
c h e c m ia l  t r e a t m e n t  o f  w h i t e  p o t a t o  s e e d  p i e c e s .  IV. R esponses  
o f  do rm an t and  s p r o u t e d  s e e d  p o t a t o e s  to  g i b b e r e l l i c  a c i d .
Amer. P o t .  J o u r .  3 9 :1 0 7 -1 1 5 .
195
138.
139.
140.
141.
142.
143.
144.
145.
146.
147.
148.
. ____________ , P .  P r im e r ,  and 0 . E. S m ith . 1960. S p r o u t ­
in g ,  p l a n t  g ro w th , and t u b e r  p r o d u c t io n  a s  a f f e c t e d  by c h e m ic a l  
t r e a tm e n t  o f  w h i te  p o t a t o  seed  p i e c e s .  I I .  E f f e c t  o f  te m p e ra ­
t u r e  and tim e o f  t r e a t m e n t  w i th  g i b b e r e l l i c  a c i d .  Amer. P o t .
J o u r .  3 7 :3 5 7 -3 6 5 .
Tom pkins, D. R. 1965. Rhubarb r e s t  p e r i o d  as in f l u e n c e d  by c h i l l ­
in g  and g i b b e r e l l i n .  P r o c .  Amer. S o c .  H o r t .  S c i .  8 7 :3 7 1 -3 7 9 .
Townsend, G. R. 1946. The ammonium th i o c y a n a t e  t r e a tm e n t  f o r  
h a s t e n i n g  th e  s p r o u t i n g  o f  dorm an t B l i s s  Triumph p o t a t o e s .
Amer. P o t .  J o u r .  2 3 :9 2 -9 4 .
U n b r e i t ,  W. W ., R. H. B u r r i s ,  and J .  P .  S t a u f f e r .  1957. M anom etr ic  
T e c h n iq u e s .  B u rg ess  P u b l .  C o . ,  M in n e a p o l i s ,  M inn.
U r i t a n i ,  I . ,  and M. M iyano. 1955. D e r i v a t i v e s  o f  c a f f e i c  a c i d  i n  
s w e e tp o ta to  a t t a c k  by b l a c k  r o t .  N a tu re  1 7 5 :8 1 2 .
W are in g , P . F . 1964. The r o l e  o f  endogenous i n h i b i t i o n  i n  dorm ancy. 
T en th  I n t e m a t .  B o t a n i c a l  C o n g re ss ,  p . 7.
W hyte, P . ,  and L. C. L u c k w i l l .  1966. A s e n s i t i v e  b io a s s a y  f o r  g i b -  
b e r e l l i n s  b a se d  on r e t a r d a t i o n  o f  l e a f  s e n e s c e n c e  in  Rumex 
o b t u s i f o l i u s  ( L . ) . N a tu re  2 1 0 :1 3 6 0 .
W iggans, S . C . ,  and L. W. M a r t in .  1961. The e f f e c t  o f  g i b b e r e l l i c  
a c i d  on g e r m in a t io n  and s e e d l i n g  g ro w th  o f  p e c a n .  P ro c .  Amer.
Soc. H o r t .  S c i .  7 7 :2 9 5 -3 0 0 .
W ilso n ,  A. R . , and R. K. McKee. 1948. P r e v e n t i o n  o f  e x c e s s iv e  
s p r o u t i n g  i n  t h e  l a t e  s t o r e d  Ware p o t a t o e s .  - G r e a t  B r i t .  J o u r .
Min. A gr. 5 5 :2 9 6 -2 9 9 .
W it tw e r ,  S. H . ,  and D. R. P a t e r s o n .  1951. I n h i b i t i o n  o f  s p r o u t ­
in g  and r e d u c t i o n  o f  s t o r a g e  l o s s e s  i n  o n io n s ,  p o t a t o e s ,  s u g a r  
b e e t s ,  and v e g e t a b l e  r o o t  c ro p s  by  s p r a y in g  p l a n t s  in  t h e  f i e l d  
w i th  m a le ic  h y d r a z id e .  M ich. A gr. Exp. S t a .  Q u a r t .  B ui. No. 
3 4 : 3 - 8 .
.Workman, M ., and J .  Twomey. 1967. The i n f l u e n c e  o f  oxygen c o n ­
c e n t r a t i o n  d u r in g  s t o r a g e  on seed  p o t a t o  r e s p i r a t i o n  m e ta b o l i s m  
and on f i e l d  p e r fo rm a n c e .  P r o c .  Amer. Soc . H o r t .  S c i .  9 0 :2 6 8 -  
274.
149. W r ig h t ,  R. C . , and W. M. P e a co o k . 1934. I n f l u e n c e  o f  s t o r a g e
te m p e r a tu r e  on th e  r e s t  p e r i o d  and dormancy o f  p o t a t o e s .  U. S. 
D e p t .  A g r .  T ech . B u i .  No. 4 2 4 .
196
150 .
151 .
152 .
_____________. , and T . M. W hitem an. 1949. The c o m p a r a t i v e  l e n g t h
o f  d o rm a n t  p e r i o d  o f  35 v a r i e t i e s  o f  p o t a t o e s  a t  d i f f e r e n t  
s t o r a g e  t e m p e r a t u r e s .  Amer. P o t .  J o u r .  2 6 :3 3 0 - 3 3 5 .
Z u c k e r ,  M . , and  C. C. Levy. 1959 . Some f a c t o r s  w hich  a f f e c t  
th e  s y n t h e s i s  o f  c h l o r o g e n i c  a c i d  i n  d i s k s  o f  p o t a t o  t u b e r s .  
P l a n t  P h y s i o l .  3 4 :1 0 8 - 1 1 2 .
Zulcel, J .  W. 1950 . Use o f  m a l e i c  h y d r a z i d e  a s  a  p l a n t  g ro w th  
i n h i b i t o r .  A g r .  Chem. 5 : 3 5 - 3 6 .
AUTOBIOGRAPHY
W ill ia m  Lynn H aw thorne was b o rn  on Sep tem ber 15 , 1939 , in  
B aton  Rouge, L o u i s i a n a .  He a t t e n d e d  th e  e le m e n ta ry  s c h o o l s  o f  Calhoun 
and P r o v e n c a l ,  L o u i s i a n a ,  and H ig h la n d  and Southdowns E le m e n ta ry  s c h o o ls  
i n  B a to n  Rouge, L o u i s i a n a .  In  Ju n e  1957, he  g r a d u a te d  from  U n i v e r s i t y  
H igh Schoo l i n  B aton  Rouge.
Mr. Hawthorne e n t e r e d  L o u i s i a n a  S t a t e  U n i v e r s i t y  i n  S ep tem b er ,  
1957, and s t u d i e d  Animal S c ie n c e  f o r  two s e m e s te r s ,  a f t e r  w h ich  he 
changed  h i s  m a jo r  f i e l d  o f  s tu d y  to  H o r t i c u l t u r e .  A f t e r  a t t e n d i n g  
L o u i s i a n a  S t a t e  U n i v e r s i t y  and w o rk in g  f o r  s e v e n  y e a r s ,  he  r e c e iv e d  a  
B a c h e lo r  o f  S c ie n c e  d e g re e  i n  H o r t i c u l t u r e  i n  J u n e ,  1964. M r. Hawthorne 
e n t e r e d  th e  G ra d u a te  S choo l o f  L o u i s i a n a  S t a t e  U n i v e r s i t y  i n  Jutie, 1964, 
and co m p le ted  th e  r e q u i r e m e n ts  f o r  t h e  M a s te r  o f  S c ie n c e  D eg ree  in  H o r t i ­
c u l t u r e  in  J a n u a r y ,  1966. Mr. H aw thorne- .is  now a c a n d i d a t e  f o r  th e  
D o c to r  o f  P h i lo s o p h y  d e g r e e .
197
EXAMINATION A N D  THESIS REPORT
Candidate: 
Major Field: 
Title of Thesis:
W il l ia m  Lynn Hawthorne 
H o r t i c u l t u r e
The E f f e c t  o f  C hem ica ls  a n d  O th e r  T r e a tm e n t s  on  t h e  R e s t  P e r i o d  
o f  Some H o r t i c u l t u r a l  C rops
Approved:
Major Professor and Chairman
Dean of the Graduate School
EXAMINING COMMITTEE:
fjJ iJUL
Date of Examination: 
 May 1 2 , 1969
